FORMULA  GR-2 


MACHINE  SPECIFICATIONS 


CAPACITY: 

10-3/4"  dl«.  3  jaw  grinding  chuck  - 

Maximum  outside  diameter  of  work  •  5-1/2" 
13-3/4"  die.  3  Jaw  grinding  chuck  - 

Maximum  outside  diacMtcr  of  work  *  8-1/2" 
Fixture  or  face  plate  on  spindle  nose  -  _ 

Maximum  outside  diameter  ~ 


WORK  SPEEDS: 

160  RPM 
240  RPM 
325  RPM 
480  RPM 

TABLE  TRAVERSE  RATE 

0-35  feet  pir  mlpute  (Hydraulic) 

MORKHEAD  SWIVEL; 

Maximum  with  guard  “  15® 

Maximum  without  guard  -  35® 
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FORMlfU  REPORT.  WORK  SHEETS  AOT  INSTRUCTIONS 


FORMULA  GR-2 


HEALD  7 2 -A  INTERNAL  GRINDER 
FORMULA  REPORT 


FARTS: 

OPERATIONS:' 

.  b  : 


,  All  parts 'which  are  within  capacity  of  the  machine. 

All  Internal  Grinding,  including  Traverse,  Plunge,  Taper,  Radius 
and  Face  Grinding. 


MATERIALS:  All  materials  comnonly  ground  on  an  Internal  Grinder. 

j 

*  *  *  *  t 

WORK  STATION:  Department  637-1,  Heald  72-A  Internal  Grinder. 


ALLOWED  Tllffi:  Set-up  -  Time  In  decimal  hours  as  computed  from  set-up 
work  sheet. 


.  Each  Piece  -  Time -in  decimal  hours  as  c'^mputed  from  each 

off  •  ^ 

J  piece  work  sheet. 

ALLOWANCES^  •  All  times  sh6wn  on  work  sheets  and  in  charts  are  expressed  in 

levelled  decimal'  hours  without  allnwancea.  A  standard  allowance 

.of  15%' must  be  added  to' all  total  times  to  compensate  the  average 

‘  '  '  operator. for  fatigue,  personal  and  onavcidabie  delays,  and  re- 

• '  .  ;  •  quired  wheel  'Cbariges,. 

♦  '  •  ■ 


f 

APPLICATION:  'This  Formula  applies  to  all  operations  toinnionly  performed  on  the 
■  Meald  /  j  ■‘A*  Internal  Grinder. 

.  •  •  -•  r  .  ' 


.  ANALYSIS:  .  Time.' vaiutrs  contained  in  this' FormuiS  appty  to  operationa  aa 

'*  .  perto'rmed  on  the.Heaid  /2-A  Internal  Grinder  during  October  iyb6. 
If-  there,  ate  any  future  changes  in  methods,  conditions,  material, 
or  equijxi.ent- the  tliT.e  values  must  be  revised  to  compensate  for 
’  such  changes . 

Basic'  elemen:t  i  imes  wet  e„  determined  by  direct  observation  ari 
•  •  application  of  HTM  data.  Constant  time  values  shown  on  work 

sheets  were  developed  by  synthesizing  basic  elements. 


Tonla  a.-.d  grinding  cquipmer  t  such  as  0"-)"  Micrometer,  6"  Scale, 
Allen  Wren. ,  Cp^n  end  Wn-rc-cs,  Diamond  Dre.ssers,  Dressing 
"Sticks",  and  Hammers  are  assumed  to  be  readily  available  to  the 
operac  r,  tithir  from  ni.s  .wi  tool  box  or  from  a  :o -workar '  s . 

Machine  equlprcent  .such  as  Chucks,  Chuck  Jaws,  Whee ’.heads.  Face 
Plates,  Grinding  Wh?t:!s  jh-J  itiotters.  Chuck  .jpliers.  Finger  back 
Stops,  Radius  Dresser,  nuili^,  and  Nuts  and  Holts  are  assumed  to 
be  available  at  the  depart  mo.',  i  *^ool  cabinets  or  whotlhead  storage 
rack . 


I 


PIOCEDUKE: 


FOMfULA  Gt>2 

M«««urint  4«vlcts  tnd  tools  ouch  ••  Hslght  Cat«>>  Vonilors, 
Indicators,  Largs  Microa«tsrt,  "V**  Blocks, and  pai^allal  Bars, 
which  are  not  specified  on  the  operation  sheet  auet  ha  oh' 
tained  £roa  tha  Tool  Crib.  Special  toc\>&  and  Bases  listed 
on  the  operation  thoet  arc  delivered  to  the  operator  by  the 
transfer  sum.  The  transfer  man  also  brinss  parte  to  the 
nachinc  and  reaoves  coapleted  parts.  It  is  assiased  that  the 
operator  is  capable  of  setting  np  the  oachina  and  ■akios  all 
adjuatnents  necessary  to  produce  dia«nsionally  correct  perts. 

The  first  correct  piece  produced  by  the  operator  auat  be 
checked  by  the  Supervisor  and  approved  before  additional 
pieces  arc  run.  The  first  piece  anist  be  subnltted  to  inspec>' 
tion  for  approval  after  It  is  approved  by  the  Supervisor. 

I 

Set-up  -  Operator  la  assigned  a  Job  by  his  Supervisor,  clocks 
in  on  sec-up  and  returns  to  the  Supervisor  for  blueprint  and 
Instructions.  The  operator  then  studies  his  operation  aheet 
and  blueprint,  gets  the  required  tools  and  equipsMnt  and 
proceeds  to  set-up  his  machine.  All  necessary  trial  cuts, 
alignawnta  and  secting  adjustswnts  are  part  of  the  set-up. 

The  operator  subalts  his  first  correct  part  to  his  Supervisor 

for  approval,  then  turns  the  part  over  to  Inspection,  clocks  i 

off  set-up  and  on  piece  psrt  tine,  and  returns  awichinc. 

Each  Piece  -  Operptor  gets  a  part  from  floor  or  bench,  places 
it  in  holding  ievice  snd  performs  Chi  necessary  grinding  oper¬ 
ations.  All  requited  gauging  and  machine  aJJustsMnt  necessary 
to  naintaln  dimensionally  correct  parts  .-ire  performed  by  the 
operator. 
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HEAID  72-A  IFItMliAL  GHTMllER 
ycMK  ssgrr  -  sgr-yF 

Op«r.  # _ _ _ _ _ _ _ SfiSGi 
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1 
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Additional  For  Finger  Back  Stone 
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Fixture 

1  .2133 
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f  Ka 

V 

#  .  . 

3  ! 

_ A^itionel  _for_M^rkbead  Guard _ 

Klfyiil 

G 
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21 

Allsm:  Wheelhe&d  with  Shin 

.0531 

5-A 

11 

Set«iB>  Stoea; 

*lJBS*s9anae9t^MMaisMKta(.aB 

Each  Table  Traverse  or  Stop  Dog 

BBBI 

■ 

3 

One  Table  Barrel  Stop 

.0074 

C 

13 

One  WorkheM  Barrel  Stop 

.0157 

14 

Each  Additional  Barrel  Stop 

.0202 

4«» 

Sitperviaor^e  Firat  Place  Approval 

.1152 

1 

.1152 

iii 

Trial  Grind  Tine  Allowed: 

Each  Piece  Tine  x  3  ■ 

Gage  Each  Size  x  .0300  • 

TOTAL 

TOTAL  TIKE 


ALLOWAKCE _ X 


ALLOWED  TIME 


Kachlns  Tis@: 


“No. of  Strokes^ 
2 -Ho, of  Strokcs_ 

1- Stock  R^oval_ 

2- Scock  R®iBoval_^ 
S-'SSock  Rc!aoval_ 

Stock  R®Jovai_ 
Ho.  of  Rev. 


TSAVERSE  GRIND 


Tlse  Per  In/Stroke(Ch.2)K^ _ 

_ rise  P^r  In/Siroke(Ch.2)K _ Lsth" 

PUJHGE  GRIND 

a  Tis®  Per  .001"  (Ch.3)  __ 

a  _  Tiae  Per  .001"  (Qi,3) 

y _  Time  Per  ,001"  ((3i.3)  “ 

PACE  GRIND 
_  (01.4) 

_  tiiaa  Per  Rev.  (Ch,4) 


rOXAL 


Total  T 

llcrrfance 
1  levied  T 


voMc  sun  XHsnucriQMt 

mm. 
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1- k  Xaitial  and  naeiiiBa  sat^up  la  nllowad  enca  par  Job  ordar. 

l~k  iat'ttp  3  Jaw  Chuck  la  allowad  onca  par  Job  ordar  whan  a  3  Jaw  Crlndor 

Chuck  la  uaod  aa  a  holding  davlco. 

2- 1  Additional  for  flngor  back  atopa  la  chuck  la  allowad  onca  par  Job  ordar 

wkoro  flngat  back  atopa  ara  uaod  In  a  3  Jaw  Grinding  Chuck.  Thoaa  lack 
Stapa  ponilt  aach  ploca  part  to  Maintain  a  conatant  location  In  tha 
chuck.  Thla  tlna  la  allowed  In  addition  to  2-A. . 

2-C  Sot-up  flnturo  la  allowad  onca  par  Job  ordar  whan  a  flntura  la  uaad  aa 
a  koldlag  dovlca*  Thla  tlna  la  allowad  only  whan  tha  flxtura  nuat  ba 
■euntad  on  tha  nachlna  aplndla  noao  or  on  a  faca  plata. 

2-D  Sat-up  flxturar  oa  aagnatle  chuck  la  allowad  onca  par  Job  ordar  whan  a 
flxtura  la  uaad  aa  a  holding  davica.  Ihla  tlna  la  allowad  only  whan 
tha  fixture  la  aMuntod  on  a  aMgnatlc  chuck. 

2-1  Sat-up  faca  plata  la  allowad  onca  par  Job  ordar  whan  a  faca  plata  la 
uaad  aa  a  holding  davlco.  Thla  tIaM  la  allowad  whan  either  a  fixture 
or  a  place  part  la  to  ba  aountad  oa  a  face  plata. 

2- F  Additional  for  workhaad  guard  la  allowad  onca  whan  tha  wockhaad  guard 

aaat  ba  raaouad  ta  oavalt  tha  workhaad  to  awlval  over  IS*.  Under  IS* 
tha  workhaad  can  ba  awlvalad  without  ranovlng  tha  guard . 

t-8  Additional  aat-up  for  axtandad  bridge  la  allowad  onca  par  aat-up  whan 
m  ant and ad  bridge  grinder  la  uaad.  Thla  tlna  Ineludaa  aottlng  up  a 
ataodyraat  and  poaltlonlng  of  the  workhaad  on  tha  axtandad  brldga. 

I 

3- A  Sat-«p  Radiua  Oruaaar  la  allowed  onca  par  Job  ordar  whan  a  radlua 

draaoar  la  uaad. 

4- A  Align  whaalhaad  with  ahln  la  allowad  onca  par  Job  ordar  for  aligning  tha 

whoalhaad  with  ahln  atoek.  Thla  tlna  la  allowad  only  whan  faca  grinding 
to  a  aguaranaaa  of  6*  or  laac,  and/or  whan  faca  grinding  to  a  diaanalon 
of  a  total  tolaranca  of  .002“  or  laaa. 

5- A  Sot-up  aach  table  travarae  or  atop  dog  la  allowed  onca  par  Job  ordar 

for  aach  table  travarae  or  atop  dog.  Travarae  doga  ara  uaad  only  for 
travarae  grinding.  Tha  atop  dog  la  uaad  for  plunge  grinding,  faca 
grinding  and  aa  a  aafaty  atop  for  travarae  grinding. 

S-l  Sat-up  one  table  barrel  atop  la  allowad  onca  par  Job  ordar  whan  only 
one  table  atop  la  ragulrad. 
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5-C  StC-iip  <w«  ifs;bSi«M  bttrssl  •e«v  la  allew«4  oaea  par  job  ordar  whan  ealy 
ooa  vorkkaad  arap  la  r«|uirad* 

5- D  SaK*«ip  aaeb  additloaal  barral  atop  ia  allowad  oaaa  par  job  ordar  for 

aaeb  additional  atop  en  tho  workbaad  or  tabla  barral  atop.  Tbia  tiaa 
ia  allowad  in  addition  to  S-B  and/or  S«C. 

6- A  Suporviaor'a  firat  piaea  approval  ia  allowad  onea  par  job  ordar. 

7- A  Trial  grind  tiaa  ia  allowad  onca  par  job  ordar.  Bach  firat  piaea 

tiaa  ia  obtainad  by  Bultiplying  tha  total  tina  froa  aaeb  piaea  work 
abaat  by-  3  /  chocking  tijna.  Chocking  tina  ia  obtainad  by  ani^tip lying 
tha  nunbar  of  diaMnaiona  to  ba  bald  in  tha  oporation  by  .0300  hour. 

BIAMPLB:  Tiaa  par  piaea  •  .023  hr.  -  2  diaanalona  to  ba  bald. 

(Tiaa  par  piaea  x  3)  ^  (no.  of  diaonaiona  x  .0300  hr.)  ■ 

(.0230  hr.  X  3)  ^  (2  X  .0300  hr.)  -  .0730  hr  4  .0000  hr.  - 

.1350  hr.  -  Trial  Grind  Tiaa. 

BAOI  PXICB 

S-A  Oonatant  par  piaea  ia  allowad  onea  for  aaeh  piaea.  Ona  oceurranea  ia 
alloiaad  for  aaeh  additional  diaonaion  to  ba  ground. 

For  Bxaapla:  An  oporation  which  calla  for  grinding  two  diaaatara  and 
ona  faca  would  roguira  two  additional  occurrancaa.  Additional  occur- 
rancaa  ara  alao  allowad  vhara  eloaa  tolaraneaa  raguira  a  aariaa  of 
ailing  cuta.  In  thia  eaaa  ona  oceurranea  ia  allowad  for  aaeh  ailing  ent. 

Bulaa  for  datarnining  tha  nunbar  of  ailing  euta  raguirad: 

(1)  Dianatar  tolaranca  cf  ".0003  or  laaa  allow  3  ailing  cuta. 

(2)  Dianatar  tolaranca  of  ".OOOA  to  ".001  allow  2  ailing  cut. 

(3)  Stop  dinanaion  tolaranca  of  -".003  or  laaa  allow  2  ailing  cut. 

\ 

9-A  landla  part  3#  or  laaa  ia  allowad  onca  for  aaeh  place  weighing  5#  or  loaa. 

9-B  landla  part  ovar  3#  la  allowad  onca  for  each  piaea  weighing  over  3#. 

10-A  3  Jaw  Chuck  ia  allowad  once  for  each  piece  uaing  a  3  Jaw  chuck  aa  a 

holding  device. 

10-B  Magnetic  chuck  ia  allowad  onca  for  each  place  uaing  a  nagnatic  chuck 
^  aa  a  holding  device. 

10-C  Fixture  la  allowad  onca  for  each  place  uaing  a  fixture  aa  a  holding 
device.  Thia  tine  ia  obtained  from  Foxnula  F-3. 

10-D  Staadyrgat  ia  allowed  once  for  each  piaea  whan  a  ataadyraat  on  tha 

axtandad  bridge  grinder  ia  uaad  to  aupport  a  long  part.  Thia  tiwa  ia 
allowad  in  addition  to  10-A  or  10-C. 
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11-A  Tni«-4ir  part  with  lidieator  tmd  kmmmt  is  allewad  ones  for  sach  plaea 
whara  a  plaea  part  hal4  la  a  flxtura  auat  ba  trao4>ap  with  an  Indleator 
aad  a  hSBMr. 

11- 1  Trva-up  part  with  Indleator  and  adjuatlnt  seraws  is  allowed  ones  for 

aaeh  plaea  whara  a  plaea  part*  held  In  a  flxtura,  nust  ba  trusd  with 
an  Indleator  and  adjusting  seraws. 

12- A  Index  aaeh  table  barrel  stop  Is  allowed  ones  for  each  additional  table 

step  ragulrad. 

13- A  Dress  wheal  dlsnatar  with  dlsnend  la  allowed  once  for  each  piece. 

Allow  twice  when  a  length  of  hole  to  ba  ground  Is  3"  or  nore. 

13-B  Dress  wheal  face  or  radius  by  hsnd  Is  allowod  ones  for  aaeh  tine  the 
face  of  grinding  wheal  Is  dressed  by  hand  to  face  grind  or  to  grind 
a  fillet  Inside  a  blind  hole.  Allow  anca  par  place  for  each  face; 

1/2  for  each  fillet. 

13- C  Dress  wheel  with  radius  dresser  Is  allowed  once  for  each  tine  a  radius 

or  a  grinding  wheel  Is  dressed  with  a  radius  dresser. 

lA-A  Deburr  one  sharp  edge  Is  allowed  once  for  the  first  or  single  sharp  edge. 

14- 1  Deburr  eadi  additional  sharp  edge  Is  allowed  once  for  each  additional 

aharp  edge. 

15- A  Gauge  tine  waluee  are  obtained  fron  gauging  Foraule  GAD-1.  Allow 

eufflelant  gauging  to  Insure  the  accuracy  of  the  operation  aheet 
talMrancea  and  naval  ordnance  specifications. 

Rules  to  detemlne  the  approxlauite  nunber  of  gauglngs  required: 

(1)  Mioa  the  tolerance  cf  a  dlaneter  exceeds  .003  the  allowed 
Inspection  tine  (Chart  1-C  fron  MOPF  Gauging  Fomula  GAU-1) 
shall  be  used.  For  a  tolerance  of  ".002  and  under  the 
following  rules  will  apply, 

(2)  For  a  tolerance  of  ".0011  to  ".002  allow  1  gaging 

(3)  For  a  tolerance  of  ".0007  to  ".001  allow  2  gaglngs 

(4)  For  a  tolerance  of  ".0004  to  ".0006  allow  3  gaglngs 

(5)  For  a  tolerance  cf  ".0003  or  less  allow  4  gaglngs 

(6)  When  a  tolerance  of  a  step  dlraenslon  exceeds  ".005  allow  1  gaging 

(7)  For  a  step  dlnenslon  of  ".003  to  .005  allow  2  gaglngs 

(8)  For  a  step  dlnenslon  of  less  than  ".003  allow  3  gaglngs 
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16*4  MaehliM  TlM  •  Tr«v«rs«  grind  r«l«M«  nr*  eonputnd  fros  Chart  #2. 

Chart  #2  ahova  tha  raeoHModad  anaaat  of  atock  to  bo  ranovad  par 
stroka  for  a  glvan  aatarial  and  tha  tiaa  la  daclaal  hours  for  ona 
inch  of  stroka. 

To  obtain  tha  nunbar  of  strokas  ragulrad,  dlvlds  tha  total  stock  to 
bo  rsBOvad  by  tha  sawunt  of  stock  to  bo  raaovad  par  stroka. 

KIAIIPU;  Grind  a  hardonod  staal  bora  dlanatar  3.000"  long  fron  1.380" 
dlMatar  to  1.406"  dlanatar  and  hold  a  32  micro  finish. 

Tha  amount  of  stock  to  ba  ramovad  ■  .026" 

From  Chart  #2:  Stock  to  ba  ramovad  par  stroka  ■  .0002" 

From  Chart  #2:  Tina  par  ona  Inch  par  stroka  »  .0003  hr. 

From  Chart  #2:  8  additional  strokes  for  32  micro  finish.  Tha  nunbar 
of  strokas  -  (.026  divided  by  .0002  /  8  -  130  4^  8  -  138 
Traverse  Grind  Tima  ■  Number  of  strokes  (138)  x  Tiaa  for  Inch  stroke 
(.0003  hr.)  X  length  of  8«ra  (3'.'.000)  -  138  x  .0003  hr  x  3".000  -  .1242 

16-B  Flunga  grind  values  are  computed  from  Chart  #3.  Chart  #3  shows  tha 
tine  la  daclnal  hours  to  rough  grind  .001"  stock  of  s  glvan  natarlsl 
and  tha  time  to  finish  grind. 

RAMFLB:  Flunga  grind  a  carbon  steal  part,  whose  bora  dlanatar  Is 
1.%3S,  to  a  finish  also  of  1.'448  dlsnatar. 

From  Chart  #3,  using  1  1/2"  bora  dla.  as  tha  next  higher  die.  and 
under  tha  carbon  steal  column,  tha  time  to  ramova  .001"  stock  ■ 

.0013  hour. 

The  amount  of  stock  to  ba  raaovad  is  .013  (1.'448  •  l.%35  -  .013") 

Tha  tiaa  to  raawva  .013"  >  (13  x  .0013  hour)  4-  (4  x  .0013  hour)  (see 
note  Chart  #3)  .0169  hour  4-  .0052  hour  .0221  hour 

16-C  Face  grind  values  are  obtained  from  Chart  #4. 

DCAMFU:  face  grind  an  alloy  staal  part  with  a  workhaad  spaed 
of  160  RPN  and  .Q08"  stock  to  ba  raawved.  A  required  32  RMS  (finish) 
must  ba  obtained. 

From  Chart  #4  obtain  tha  tiaa  to  raaMva  .008"  stock  ■  .0046  /  10 
revolutions  of  workhaad  for  a  32  RMS  (finish)  with  a  tiaa  value  of 
.0001  hr.  par  rev.  ■  .0046  hr.  /  (10  x  .0001  hr.)  ■  .0046  hr.  / 

.0010  hr.  ■  .0056  hr.  «  total  tiaa. 
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SECTION 


II 


CHAKTS 


■Oir  tMWXM  fOWBU  QAO-1 
CiMrt  I 


8cal« 


Outsld* 

HieroMtar  3 


lilt  Ida 
HieroMtar 


Dapth 

ML'croMtar 


Tarnlar 
llaata 


Dapth 

Varalar 


?arnlar 
lalght  Gauga 


Talaicopa  or 
11  Gauaa 


Plug 

Gauge 

Thread 

10 

Causae 

11 

Outside 

Calipers 

12 

Inside 

Calipers 

Surface 

13 

Causa 

14 

Feeler 

13 

Radius  Angle 

Profile _ 

Adjustable 
Parallels 
Electro 
Limit  Causa 


Dial  lore 
Preclslouaire 


Square  o>r 
.  Protractor 


Coaparatcr 


’WTMWSl 

PT7^-T 


K-4  Seale  d 


K-SO  Addit 


Maaeura  dlWHMis*  up  to  3”.  load  to  . 
H'd  Maaeura  dia.  euar  3"  up  to  12**.  taad  to 

.001 

K-7  Measure  dim.  euar  12'*.  Read  to  .001 
Add.  for  raadlaa  Bit. closer  than  .00 


K-11  Measure  dia.  <r  to  4**.  ftaad  to  .001 
K-l;:  Measure  dla.  euar  4**  up  to  12".  Road  to 
.001 

R>13  Measure  dia.  over  12".  Road  t9  .001 

Add.  for  roadias  aie.  elaaar  thaa  .001 


K'lS  Meisura  dlaaaeiea  up  to 
K-16  Maasura  diaanaion  over 

Additional  for  a  difficult  position 


K<-36  Measure  dlsMmsion  under  12" 
K-3?  Maasura  diaaasion  over  12" 


Measure  diasnsion  V'  to  12" 


Madaura  diaaasion 

R<'44  Maasura  dia.  with  Indicator  &  Gauge 
Hocks 


Measura  dia.  with  telescope  or 


R-2t  Us>'!  plug  gauge  under  2". 

K-2'  Use  plug  gauge  over  2". 

Ring  thd.  gauge)  aaa  charts  1-s  <i  l>b 
R-.S  F.uz  thd.  lauaa 


30  iJsr  sprlrg  eslipar  up  to  t" 
jr-Sl  Ua*  firm  Joint  calipers  >"  to  24" _ 


Use  spring  cslipsrs  up  to  I" 

It  34  Use  fire  loirt  csllpars  >"  to  24** 


Use  surface  gauge  with  indicator  and 

“  '  aute  blocks . 


K'47  Use  feeler  seuge  each  point. 


>2’  Use,  Radius,  Angle,  or  Profile  Gauge. 


-21  ,Us«  adlustabla  parallels. 


K-4R  Use  electro  Halt 


K-u9  Us«  dial  bore  or  Frecisionaira  gauge 


g-;3  ct  protractor. 


•'1  M'ssutc  CHS  dlaansion 
'•‘•ii  iie.'h  Additioral  Dlaenslon 


.0075 

.0012 

.OOlt 


.0111 

.0124 

.0151 

.OOlt 


.0012 

.0047 

.9  ' 


.013 


L!2LU 

rji 


.01 

.OlSf 


.0057 

.0022  / 


.01 

40 


.010> 

0110 


.0045 


0012 


.0045 


.0044 


rORNDLA  GR-2 


GRAtX  #2  •  TtAyaiK  GRIHD 
fCQ—wid<4  RfM  StecRlSovSrTcr  Strok* 
mad  Grinding  Tin*  Par  Inch  of  Strok* 


1 

SPM 

Stock  tc 

»  be  removed  per  stroke  la  Inches  1 

mu 

Hardened 
Steel,  Corr. 
Res.  Steel 

30  SPM 

Carbon  and 
Alloy 

Steel 

SO  SFM 

Brass , 

Bronse  & 
Copper 

75  SFM 

Inch 

Stroke 

Time  la 
Hours 

I3ooI 

.0002 

■KZim 

.00015 

B/t" 

iEH 

■■■■■■ 

hhhhhh 

■MPTiTiTiTTiMMI  1 

400 

.0002 

.00015  \ 

a 

30 

240 

SHMiTijiaMI 

50 

i25 

.0002 

^5 

480 

.0002 

.00015  1 

1/8" 

3? 

HBHHHIi 

IHiKIiSXIilHHIi  1 

SO 

fsmm 

.0002 

.00020 

H' 

480 

.0002 

.66015 

ii 

TL&l 

30 

RSSi 

.0002 

.00030 

SO 

fIMi 

.0002 

_ 75 _ 

fmm 

■BHHHIIII 

.0002 

■BBFriTi^r«aMa 

m 

K2Siai 

tii'Mm 

.0002 

Kna 

fziiwm 

m 

nsmt 

.0002 

HEIiA!9HHi 

BgM 

240 

m 

BSffi 

160 

.0002 

.0002 

.0002 

It  1*  r*coaB*od*d  that  additional  strokes  be  allowed 
for  th*  following* 

A  total  dla.  tolerance  of  .001  or  l*s*  allow  8  stzokas 
A  43  MB  allow  4'  strekea 
A  32  MS  allow  8  stroke* 

A  14  MS  or  batter  allow  12  strokes 

WTB:  For  a  bore  3/8"  dla.  and  under  where  the  length  Is  at  least 
2  tlaiaa  the  dla.  use  2SX  of  the  recooaaended  stock  renoval  per  stroke, 
and  4  times  the  ntaaber  of  additional  strokes. 

For  a  bora  3/8"  to  S/8"  dia.  where  the  length  is  at  least  2  1/2  times 
th*  dia.,  use  331  of  the  recomnended  stock  rmeoval  per  stroke,  and  3 
times  the  nunber  cf  additional  strokes. 

For  a  bore  of  over  S/8"  dia.  where  the  length  is  at  least  4  times  the 
dla.,  use  7SX  of  the  recosHended  stock  removal  per  stroke,  and  2  times 
the  number  of  additional  strokes. 

Grind  Tim*  •  L  x  N  x  T 

Where  L  •  Length  of  Stroke 

Where  H  •  Muaoer  :f  Strokes  ■  /Stock  to  be  removed  ) 

(Stock  removal  per  stroke) 

Where  T  ■  Tine  in  hour*  per  one  inch  of  stroke 


FOiMJU  GR-2 


OUUtt  #3  -  Huo^y  Grind 

Griading  Tlaa  For  .001'*  Stock  taaeval 

Mardonod  Steal  and  Corr.  Raa.  Steal;  Raeove  “.00007  Far  Rev. 
Alloy  Steel;  Raaove  “.00010  Far  Rev. 

Carbon  Steel;  Raniove  “.00010  Far  Rav. 

Brass,  Bronsa  and  Copper;  Raaova  “.00007  Far  Rev. 


Bote 

Dla. 

■ 

Avail 

‘  TIsm  in  Dec.  Mrs.  to  Raaove  “.001  Stock  1 

Hardened  Steel 
Corr.  Res*  Steel 
30  SFM 

3/B  & 

30 

■■■■■■■■I 

50-75 

480 

.0004 

1/2“ 

30 

240 

.0010 

HHHHBHHi 

.0005 

75 

480 

.0006 

5/8" 

30 

160 

.0014 

SO 

325 

.0005 

75 

480 

.0006 

WM 

30 

160 

SO 

240 

BBUSSEMMi 

75 

325 

.0007 

mmmm 

■InlM 

30-50 

160 

.0014 

.0010 

75 

240 

ITOMi 

30-50-75 

160 

.0018 

■KlilUBMi 

.0015 

JUfZui 

30-50-75 

160 

.0021 

WK3Smm 

.0016 

Tw 

.0024 

.0018 

.0017 

'MflXM 

30-50-75 

160 

.0027 

'MliSm 

30-50-75 

160 

.0030 

30-50-75' 

.0033 

■RSlQHlHi 

.0024 

3" 

EEBQEB9BI 

i60 

.0036 

.0026 

.002? 

[)ver 

3" 

30-50-73 

160 

.0040 

.0030 

.0010 

NOTE:  Kil:fv  the  time  for  an  additional  .004"  to  cover  the  time 
r«quir«d  for  Sparkout. 


CHART  #4 


Hardened  Steel,  Corr.  Res.  Steel _ _ 

All  other  Steel,  &  non-ferrous  metals 

It  is  recommended  that  time  for  20  revolutio 
required  30  revolutions  where  a  16  RMS  or 


>\ 

.11 

Time 

Stu 

P>'r  Rev. 

00  i 

uO'T  .00  P 

.00 

Ha»  1 

160 

.•■'OmJO 

.  ti  )  i  6 

.or'6 

.00  36 

.ocy* 

St>.. 

.  O.lU'J 

_  t  J  i  ‘ 

.  6u.  1 

OO.’B 

[.003 

C  irt .  Rtv 

Ouuu:. 

.  1  III  !  , 

,0Utb 

.00.’ 1 

.002 

.Vjili. 

.00  in 

VliIlliV 

emSUESB 

1^91 

.DOvIo 

.001 1 

.0016 

.00.' 1 

■«TiW 

Steel  >. 

r.OCCiO' 

.0010 

.001  1 

.0017 

Non  ferrous 

325 

.00005 

.0009 

0011 

WiMWi 

.001 

aetals 

En 

Wbrnm. 

.0010 

.0012 

.001 

Derivation  of  Chart  4  .016 

RP 

RPM  »  Revolutions  per  minute,  .0it> 

S  «  Amount  of  stock  to  be  ranoved, 

.0006  «  W3  in  Dec.  Hours  (Constant) 


rORMULA  GR>2 


GRIND  TI^  • 

_ ^Raaove  .OOOl"  Par  Rav. 

_ ^Raocva  .0002"  Par  Rav. 

ilowad  for  Sparkour  vhara  a  32  RMS  is 
a  raquirad. 


.0006  >  Allowed  Tina 

minute  in  Dec.  Hours 


eed  Per  Revolution 


FORMULA  GR-2 


SECTION 


III 


LIST  OF  CONSTANTS  AND  SYNTHESIS 


rOKMIU  GR-2 


Lin  or  ooMnAMTt 


Die. 


"K" 

K-1 

Initial  and  aachlna  aat-up 

Bfi 

112015.3 

■00X8 

1.1202 

K-2 

Sat-up  workhaad  guard 

2727.0 

.0273 

1-3 

Uaa  ona  scraw 

626.6 

.0063 

K-4 

Uaa  aach  washar 

100.8 

.0010 

K-5 

Obtain  tool  fron  toolbox 

647.4 

.0065 

K-6 

Obtain  and  lay  aslda  tool  on  banch 

164.3 

.0016 

K-7 

(M>taln  tools  In  cablnat 

6610.8 

.0661 

K-? 

Sat-up  surSaca  gaga  and  Indicator 

638.1 

.0066 

K-9 

Uaa  Indicator 

435.2 

.0044 

X-10 

Trua-up  objact  with  Indicator 

1674.2 

.0167 

X-11 

Sat-up  ma  tabla  travarsa  or  atop  dog 

436.6 

.0044 

X-12 

Sat-up  sna  tabla  barrel  atop 

743.2 

.0074 

X-13 

Sat-up  ona  werkhaad  barrel  stop 

1574.0 

.0157 

X-14 

Additional  aat-up  for  aach  barrel  step 

2022.1 

.0202 

X-IS 

Index  tabla  barrel  stop  ona  position 

153.0 

.0015 

X-16 

Index  workhaad  barrel  stop  one  position 

387.7 

.0039 

X-17 

Change  grinding  wheal 

2643.7 

.0264 

X-18 

Mount  Whaalhaad 

4130.5 

.0413 

X-19 

Change  ^uill  on  whaalhaad 

2320.4 

.0232 

X-20 

Sat-up  whaalhaad 

12676.0 

.1268 

X-21 

Align  whaalhaad  with  shlai 

5310.7 

.0531 

X-22 

Coratant  par  place 

660.2 

.0066 

X-23 

Dress  wheel  face  by  hand  . 

129.3 

.0013 

X-24 

Mount  face  plate 

9667.2 

.0967 

X-25 

Raaova  chuck,  fixture  or  face  plate 

4992.7 

.0499 

X-26 

M;unt  3  Jaws  in  chuck 

r2062.1 

.1206 

X-27 

Set-up  3  Jaw  chuck 

71859.0 

.7186 

X-28 

Grind  Jaws 

37042 .4 

.3704 

X-29 

Sat-tip  coolant 

1416.0 

.0142 

X-30 

Set-up  truing  unit 

12509.1 

.1251 

X-31 

Align  workhead 

21382.7 

.2138 

X-32 

Dress  dlssieter  of  wheel  with  dlanond 

803.3 

.0080 

X-33 

Set-up  aachlne 

57634.8 

.5763 

X-34 

Set-up  face  plate 

19652.6 

.1965 

X-35 

Sat-up  fixture 

21326.8 

.2133 

X-36 

Assenble  3  chuck  finger  stops 

14769.3 

.1477 

X-37 

Set-up  finger  back  stops  in  chuck 

28412.9 

.2841 

X-38 

Set-up  radius  dresser 

32299.4 

.3230 

X-39 

Dress  radius  of  wheel  with  radius  dresser 

740.8 

.0074 

X-40 

Use  air  chuck 

304.9 

.0030 

X-41 

Use  eprirg  chuck 

365.3 

.0037 

X-42 

Use  nagnetlc  chuck 

2293.0 

.0229 

X-43 

Handle  part  5#  and  under 

350.1 

.0035 

K-44 

Handle  part  over  5# 

500.1 

.0050 

K-45 

Set  up  fixture  on  nagnatlc  chuck 

2559.4 

.0256 

X-46 

Deburr  sharp  edge 

172.7 

.0017 

X-47 

Ceburr  each  additional  sharp  edge 

83.0 

.0008 

K-48 

True-up  part  In  fixture  with  adjusting  screws 
Supetvl..^or 's  first  piece  approval 

2142.6 

.0214 

K-49 

11521.4 

.1152 

K-50  S«t*up  workhaad  on  Mctaad^d  bri4f« 
K-51  S«t>up  stMiTTMt  OR  oxtoodoi  brl4g« 
K>52  Us*  stoadTroae  on  ostondod  bridge 
K>53  Additional  aat-up  for  axtandad  bridge 


rOIMILA  Glt-2 

16440.7  .1644 

11387.7  .1139 

365.2  .0037 

29654.3  .2965 


snmuis 


ronvu  GR>2 


H-l 

A 

inicxai  man  Hcninv 

Walk  to  auporviaora  daak  or  ttoakaapar  A 
raturn  4387.2x2 

12774.4 

B 

Walk  to  tool  crib  and  raturn 

12637.2 

1. 

Study  bluaprlnt  and  oparatlon  ahaat(avarasa) 

5000.0 

lC-7 

Obtain  tools  In  eablnat 

6610.8 

K-S 

Sat-up  aurfaec  saga  A.  indicator 

658.1 

K-33 

Sat-up  ataehina 

57634.8 

Tixa  to  elaan  Mchina 

16700.0 

K-2 

Sat-up  workhaad  guard 

2727.0 

.0273 

A-4 

Mount  workhaad  guard 

267.6 

RflBMva  workhaad  guard 

181.2 

K>6 

Obtain  and  lay  asida  tool  on  banch  164.3x2 

328.6 

N 

Walk  to  raar  of  nachina  and  raturn  387.2x2 

794.4 

D-2 

Tightan  or  looaan  aach  aeraw  with  wranch  88.2x6 

529.2 

R-3 

Usa  ona  aeraw 

626.0 

K-3 

«aa  ona  aeraw  . . 

626.0 

.0063 

A*2 

Nova  aach  aeraw  to  hole  and  angaga 

110.7 

B-2 

Run  down  aach  aeraw  by  hand 

162.1 

C-2 

Run  out  aach  aeraw  by  hand  and  lay  aaida 

176.8 

D-2 

Tightan  or  looaan  aach  aeraw  with  wranch  88.2x2 

176.4 

K-4 

Uaa  aach  waahar  .  ,, 

100.8 

.0010 

E-2 

Placa  aach  waahar  on  atud 

56.2 

F-2 

Raaova  and  lay  aaida  aach  waahar 

44.6 

K-5 

Obtain  toolf  iron  tool  box  . . 

647.4 

.0065 

M 

Opan  and  cloaa  toolbox  drawar  57.4x3 

172.2 

P 

Gat  tool  txom  toolbox  and  raturn  63.0x6 

378.0 

Q 

To  workbench  and  back 

97.2 

K*6 

Obtain  and  lay  aside  tool  on  bench  ,  ,  , 

164.3 

.0016 

Q 

To  workbench  and  back 

97.2 

G-4 

Pick  up  and  lay  aaida  tool 

67.1 

K-7 

Obtain  tools  in  cabinet 

6610.8 

.0661 

C 

Walk  to  cabinet  A  raturn  2337.2x2 

4674.4 

r 

Obtain  and  replace  tool  in  cabinet  99.0x6 

594.0 

H 

Opan  A  close  cabinet  doors  85.7x4 

342.8 

G-4 

Pickup  and  lay  aside  tool  67.1x12 

805.2 

Q 

To  workbench  and  back  97.2x2 

194.4 

K-8 

Sat  up  surface  gage  and  indicator 

658.1 

.0066 

V 

Assaabla  indicator  to  surface  gage 

432.5 

H 

Disassaaible  indicator  (rata  surface  gaga 

225.6 

r.»'  m  ■ 


rOtttJU  GR>2 


fflRUSIS 


D«c 


D«2 

J-4 

G-4 

■"2 

K-6 

K-3 


(Ooatd) 

TMU 

Hours 

K-9 

Uaa  Indicator 

435.2 

.0044 

Y 

Read  Indicator 

90.1 

S-3 

Vlpe  aaall  objact  off  with  cloth 

110.0 

S-4 

Novo  Indicator  to  part 

70.8 

K-6 

Obtain  and  lay  aside  tool  on  banch 

164.3 

K-10 

Trnai  up  objact  with  Indicator 

1674 .2 

.0167 

K-9 

Use  Indicator 

435.2 

G-3 

Tap  objact  with  hasaer  102.3x3 

306.9 

Y 

Read  Indicator  90 . 1x2 

180.2 

G-4 

Pick  up  and  lay  aside  tool 

67.1 

T 

Turn  workhead  spindle  by  hand  58.1x10 

581.0 

S 

Turn  workhead  spindle  with  "Jog”  button  34.6x3 

103.8 

K-11 

Set-up  one  table  traveraa  or  atop  dos 

436.6 

.0044 

J-2 

Move  one  table  traverse  or  atop  dog 

215.2 

L*2 

Adjust  one  table  traverse  or  stop  dog  73.8x3 

221.4 

K-12 

Set-up  ona  table  barrel  atop 

743.2 

.0074 

K-ll 

Set-up  one  table  stop  dog 

436.6 

P-3 

Move  table  by  hand  153.3x2 

306.6 

K-13 

Set-up  one  workhead  barrel  atop 

1574.0 

.0157 

Tithtmi  or  loeton  ooch  nut  with  wrmich  88.2x4  352.8 
Mov«  werkhoad  barrol  stop  unit  to  or  from 

Indicator  38.3x2  76.6 
Pick-up  and  lay  aaida  tool  67.1x3  201.3 
Indax  barrel  atop  one  position  153.0 
Obtain  and  lay  aside  tool  on  bench  164.3 
Use  one  screw  626.0 


K-14 


K-15 

K-16 


F-3 

R-2 

G-4 

IC-5 

K-3 

L-2 


H-2 


H-2 

M-3 

M-3 


Additional  set-up  for  each  barrel  stop  _ 
Move  table  by  hand  153.3x2 

Xndes  barrel  stop  one  position 
Pick-up  and  lay  aside  tool 
Obtain  tools  froa  toolbox 
Use  one  screw 


JQilsL 


.om 


306.6 
153.0 

67.1 
647.4 

626.6 

Adjust  one  table  stop  dog  (Sim. Mot .Pat.)  73.8x3  221.4 


Index  table  barrel  stop  one  position 
Index  barrel  scop  one  position 


Index  workhead  barrel  stop  one  position  _ 

Indax  barrel  stop  position 

Hove  workhead  cross  slide 

Move  workhead  cross  slide  to  dial  reading 


153,9 


153.0 


JSJLtL 


153.0 

148.2 

86.5 


vom. 


lC-17 


K-18 


K-19 


K-20 


K-21 


FOnVU  GR-2 

snmmxs 

Dec. 

(Cone 'd) . 

TMD 

12»£ 

Chant*  trlndlnt  whaal 

2643.7 

.0264 

Tf2 

Mc<unt  &  raBova  grinding  %ifaaal 

239.4 

T-3 

Drasa  diMMCar  of  whaal  with  carbortmdui"stick" 

451.4 

K-3 

U«a  ona  serair 

626.6 

K*6 

Obtain  ft  lay  asida  tool  on  banch 

164.3 

G>4 

Pickut  and  lay  aaida  tool  67. 

1x2 

134.2 

U-3 

Sat  atop  on  whaalhaad  eroaa  alida  hardwhaal 

224.5 

K-32 

Draaa  diaaiatar  of  whaal  with  dianond 

803.3 

Mount  whaalhaad 

4130.5 

.0413 

U-2 

Meant  and  raaova  whaalhaad 

413.6 

Z-2 

Mount  a'>d  tmov  whalhaad  driva  bait 

208.4 

A«3 

Tightan  and  looaan  whaalhaad  driva  bait 

140.8 

D-3 

Raiaa  and  lowar  grinding  whaal  guard  by  hand 

318.0 

S-3 

Wipa  larga  objact  off  with  cloth 

163.4x2 

326.8 

<J.3 

Tap  cbjact  with  hamar 

102.3x2 

204.6 

G-4 

Pick  up  and  lay  aaida  tool 

67.1x3 

201.3 

D-2 

Tightan  or  looaan  each  acraw  or  nut  with  wranch 

88.2x6 

529.2 

a 

Adjuat  langth-of  whaal  guard 

41.7 

K-6 

Obtain  and  lay  aaida  tool  on  banch 

164.3x3 

492.9 

IC-3 

Uaa  one  acraw 

626.6x2 

1253.2 

Changa  auill  on  whaalhaad 

2320.4 

.0232 

X-2 

Block  whaalhaad  apindle 

212.3x2 

424.6 

K-3 

Mount  ft  raaMva  quill  (Slai.Mot.Pat.) 

626.6 

K-6 

Obtain  and  lay  aside  tool  on  banch 

164.3x2 

328.6 

G-4 

Pick  up  and  lay  aside  tool 

67.1x6 

402.6 

0-3 

Raise  and  lowar  whaalhaad  driva  guard(S.M.P) 

318.0 

S-3 

Wipa  swall  object  with  cloth 

110.0x2 

220.0 

Sat-uD  whaalhaad 

12676.0 

.1268 

0 

Walk  to  whaalhaad  storage  rack  6  return 

3237.2 

E 

Obtain  and  replace  whaalhaad  at  storage  rack 

344.2 

K-17 

Change  grinding  wheel 

2643.7 

K-18 

Hkunt  whealhead 

4130c5 

K-19 

Change  quill  on  wheelhead 

2320.4 

Alisn  whealhead  with  shla  _ 

5310.7 

.0531 

V-2 

Place  shin  under  wheelhead 

118.1x2 

236.2 

W-2 

Ren.'ve  shin  iron  under  wheelhead 

89.8x2 

179.6 

D-2 

Tightan  cr  loosen  each  screw  with  wranch  88.2x8 

705.6 

X-22 

Operate  aiachina  each  dinansion 

660.2x3 

1980.6 

W-3 

Bring  grinding  whaal  to  face  of  work  with 

facing  attnehaant 

62.7x3 

188.1 

Use  6"  scale  <•  Fomula  GA-1  (K-2) 

250.0x3 

750.0 

Ctaan-up  grind  the  face  est. 

150.0x3 

450.0 

K-23 

Dress  wheel  face  by  hand 

129.3x3 

387.9 

G-4 

Pick  up  and  lay  asida  tool 

67.1x4 

268.4 

K-6 

Obtain  and  lay  aside  tool  on  bench 

164.3 

FORMULA  GR-2 

D«c. 

TMU  lloura 

syimEsxs 

(Cont 'd) 


K>22 

Constant  oar  oiaca 

660.2 

.0066 

U-1 

Sat  tabla  travaraa  apatd 

54.6x2 

109.2 

B*3 

Ravaraa  tabla  traverse  by  hand 

35.2x2 

70.4 

L-3 

Mcve  wbeelhead  cross  slide 

90.3x2 

180.6 

Hydraulic  cable  traverse  tine  (esc) 

300.0 

K«23 

Dress  wheel  face  bv  hand 

129.3 

.0013 

Y-3 

Dress  face  of  grinding  wheel  with  carborundum 

'•stick" 

129.3 

K-24 

Mount  face  plate,  chuck  or  fixture  _ 

9667.2 

.0967 

G‘-2 

Lock  and  unlock  workhead  spindle  71 

.2x4 

284.8 

S-3 

Wipe  object  off  with  cloth 

163.4x2 

326.8 

R-3 

Slow  off  part  with  air 

117.4x12 

1408.8 

Z-3 

Obtain  and  lay  aside  chuck  removing  board 

397.8 

L-1 

Put  chuck,  fixture  or  face  place  on 

ap Indie 

nose 

156.1 

P-4 

Place  b:l&  in  chuck,  fixture  orface  plate 

&  run  in 

414.0x6 

2u84.0 

R-4 

Tighten  belt  in  chuck,  fixture  or  face  plate 

with  wrench 

211.9x12 

2542.8 

E-2 

Pla:e  each  washer  on-  bolt 

56.2x6 

337.2 

G-4 

Pick  up  and  layasidc  tool 

67.1x6 

402.6 

T 

Tu'-n  w&rkhcad  spindle  by  hand 

58.1x20 

1162.0 

K-6 

Obtain  and  lay  aside  on  bench 

164.3 

K-25 

Remeve  ch«.ck  fixture  or  face  plate 

4992.7 

.0499 

M-i 

Rsm-ve  chuck,  fixture  or  face  plate 

from 

spindle  ncse 

95.8 

G-2 

Lrck  and  unlock  workhead  spindle 

71.2x2 

142.4 

R-4 

L:cten  bolt  In  chuck,  fixture  or  face  plate 

with  wrench 

211.9x6 

1271.4 

0-4 

Run  cut  belt  in  chuck,  fixture  or  face  plate 

and  lav  aside 

322.9x6 

19J7.4 

Z-3 

Obtair  ard  lay  a<tide  chuck  removing  board 

397.8 

K-6 

Obj^ain  and  lay  aside  tool  on  bench 

164.3 

T 

"ur"  werkhead  spindle  by  hand 

58.1x10 

581.0 

G-4 

Pick  up  ard  lay  aside  tool 

67.1x6 

402.6 

K-26 

.'1  in  chuck 

12062.1 

.1206 

D-1 

Mc^nt  ard  remove  one  chuck  jaw 

75.6x3 

226.8 

T 

Turn  werkhead  spindle  by  hand 

58.1x12 

697.2 

S-2 

Wipe  small  object  off  with  cloth 

110.0x9 

990.0 

K-3 

liae  one  screw 

626.6x12 

7519.2 

G-l 

Grease  one  jaw  in  3  Jaw  chuck 

125.5x3 

376.5 

R-l 

Open  and  close  chuck  jaws 

123.4x3 

370.2 

K-6 

Obtain  and  lay  aside  tool  on  bench 

164.3x3 

492.9 

E-4 

Addltlcral  to  tighten  and  looaen  screw 

with  alien  wrench 

132.0x9 

1188.0 

’0  4 

PicK  up  and  lay  aside  tool 

67.1x3 

201.3 

PGIMJU  GR-2 


Dec 


SYMTHKSIS 

(Cont'd) 

TMU 

Hours 

K-27 

Sct"Uti  3  jaw  chuck 

71859.0 

.7186 

K-24 

Mount  chuck 

9667.2 

K"26 

Mount  3  jaws  In  chuck 

12062.1 

K>28 

Grind  jaws 

37042.4 

Q-1 

Set  ^rtssura  of  chuck 

411.3 

K-20 

Set-up  wheelhead 

12676.0 

K-28 

Grind  laws 

37042.4 

.3704 

H-1 

Place  spider  in  chuck  and  remove 

354.8x6 

2128.8 

R-1 

Open  and  close  chuck  jaws 

123.4x9 

1110.6 

K-22 

Ccr.»‘“ar.t  per  piece  iS.M.P.) 

660.2x8 

5281.6 

CSe<k  dia.  of  jawt  (GAU-l(K-26) 

440.0x8 

3520.0 

Grir.-!  jaw  time  (average)  Eat 

16700.0 

U-4 

Stene  sharp  edges  of  3  Jaws 

1262.4 

T 

turn  workhead  spindle  by  hand 

58.1x3 

174.3 

K-32 

Dress  dia.  of  wheel  with  diamond 

803.3x5 

4016.5 

1.-2 

Adjust  spider  to  site  (S.M.P.) 

73,8x6 

442.8 

K-41 

Place  part  in  chuck  (S.M.P.) 

365.3x2 

/iO.6 

U-1 

Obtain  and  lay  aside  part 

116.4x2 

7  32.8 

K-9 

Use  indicator 

435.2x2 

870.4 

Y 

Read  indicator 

90  .’1x2 

180.2 

S-4 

M.ve  indicator  to  part 

70. "8x2 

141.6 

V-.3 

Wipe  '•ft  holding  surface  of  3  jaw  chuck  58". 8x2 

U7.6 

T  1 

Place  ard  remove  part  from  3  jaw 

chuck  66". 1x2 

132.2 

St^t-ur  ccclant 

1416.0 

-0142 

Z 

Position  coolant  pipe 

78.7x2 

157.4 

A-1 

Adjst  ccclant  flow 

131.2x2 

262.4 

G 

Walk  to  side  of  machine  and  return 

294.2x2 

588.4 

G-4 

Pick  up  and  lay  aside  tool 

67.1 

D-2 

Tighten  cr  Icosen  each  nut  with  wrench  88.2x2 

176.4 

K  6 

Obrain  and  lay  aside  tool  on  bench 

164.3 

Set-  i  rruitna  unit 

12509.1 

.1251 

N-2 

Insert  and  remove  diamond  in  holder 

102.8 

P-2 

Se**  truing  unit  for  automatic  diamond  rise 

309.9 

103.3x3 

R  2 

X-ve  **..lng  unit  forward  or  back 

113.1x2 

226.2 

S-2 

Move  truing  unit  base 

216.4 

D“2 

lighten  •r  loosen  esch  nut  with  wrench  88.2x32 

2822.4 

S-3 

Wlpf  •nnsll  object  off  with  cloth 

110.0x2 

220.0 

H 

Walk  tr  rear  of  machine  and  back 

397.2x7 

2780.4 

K-22 

Ofcrat^  PCI  hire  each  dimension 

660.2x6 

3961.2 

K-6 

Obtain  and  lav  -u. ide  tool  on  bench 

164.3x3 

492.9 

G-4 

Pick-up  and  lay  aside  tool 

67.1x6 

402.6 

K-3 

Use  me  &  crew 

626.6 

ronnu  gr-2 

D«c 


snimsis 

m 

Hours 

(Cent  *4) 

K-31 

Alin  workliMd 

21382.7 

.2138 

C-3 

9wlv«l  workliMd  to  odjuat  tn«r  of  work  117.4x* 

469.6 

R-32 

Dross  dinstor  of  whssl  with  dlSMwd 

803.3x3 

4016.3 

G-4 

Pickup  and  lay  aslda  tool 

67.1x5 

333.5 

D-2 

Tlthtn  or  looaan  aach  nut  with  wrneh  88.2x32 

2822.4 

>•3 

Swlval  work  1/2"  tayar  par  foot 

296.6 

H 

Walk  to  raar  of  nachlna  and  raturn 

397.2x5 

1986.0 

K-9 

Uaa  indicator 

435.2x4 

1740.8 

K-22 

Oparata  naehina  aach  dinansion 

660.2x5 

3301.0 

K-6 

Obtain  and  lay  asida  tool  on  banch 

164.3 

Claan-up  grind  tins  avaraga  (ast) 

600.0x5 

3000.0 

Chack  tapar  with  gaga  (GAlJ-l(K-49) 

650.0x5 

3250.0 

K-32 

Drast  dianatar  of  wheal  with  dinaond 

803.3 

.0080 

l>3 

Ravaraa  tabic  travel  by  hand 

35.2x3 

105.6 

L-3 

Nava  whaalhaad  crosc  slide 

90.3x2 

180.6 

T-2 

Lower  truing  dianond  by  hand 

57.9 

U>1 

Sat  table  traverse  speed 

54.6x2 

109.2 

Wheal  dress  tine  (avaraga) 

ast. 

350.0 

R-33 

Sat'un  naehina 

57634.8 

,5763 

K-20 

Sat-up  whaalhaad 

12676.0 

K-31 

kllga  workhaad 

21382.7 

K*29 

Sat-up  coolant 

1416.0 

K-30 

Sat-up  truing  unit 

12509.1 

■  G 

Walk  to  side  of  nachlna  and  raturn 

7451.6 

J 

Turn  nastar  switch  on  or  off 

90.2x2 

180.4 

H 

Walk  to  raar  of  sMchina  and  return 

397.2x2 

694.4 

H-3 

Hount  &  ranovc  front  or  raar  splash  guard 

204.7x2 

409.4 

11 

Turn  whaalhaad  or  hydraulic  notor  on 

or  off 

112.7x4 

450.8 

P-3 

Open  or  close  air  supply  for  hose 

159.8x2 

319.6 

V-1 

Sat  workhaad  spindle  speed 

144.8 

144.8 

R-34 

Sat-UD  face  olata 

19652.6 

.1965 

K-24 

Mount  face  plate 

9667.2 

K-25 

Ranove  chuck,  fixture  or  face  plate 

4992.7x2 

9985 .4 

K-35 

8at-uc  fixture 

21326.8 

.2133 

K*34 

Sat-up  fixture  (S.M.P.) 

19652.6 

K-10 

Trte-up  :>bjact  with  Indicator 

1674.2 

roilvu  GR-2 


SniTHISlS 


Dec 

TMU  Hours 


K-36 


K-37 


K-38 


Atsaibl*  (3)  chuck  finger  stops 

14769.3 

.1477 

E>1 

Walk  to  vise  and  return 

1537.2 

Use  viee-(Fon.  F-2(K-8) 

243.5x6 

1461.0 

K-3 

Use  one  screw 

626.6x3 

1879.8 

Use  6"  scale- (Fom  GAU-l(K-2) 

250.0x6 

1500.0 

D-2 

Tighten  or  loosen  each  screw 

88.2x6 

529.2 

G-4 

Pick  up  and  lay  aside  tool 

67.1x9 

603.9 

K-5 

Obtain  tools  from  .tool  box 

647.4 

K-7 

Obtain  tools  in  cabinet 

6610.8 

Set-UD  finaer  back  stone  in  chuck 

28412.9 

-ii84.1 

K-36 

Assemble  (3)  chuck  finger  stops 

14769.3 

Use  6"  scale  (For.  GAU-1  (K-2) 

250.0 

S-3 

Wipe  large  object  off  with  cloth 

163.4x3 

490.2 

S"3 

Wipe  small  object  off  with  cloth 

110.0x3 

330,0 

F-l 

Hount  one  finger  back  stop 

1204.2x3 

3612.6 

J-1 

Reposition  one  finger  back  step 

54.2x6 

325.2 

T-4 

Rsawve  one  finger  back  stop 

306.9x3 

9i0.7 

K-e 

Obtain  and  lay  aside  tool  on  bench  164.3x2 

328.6 

T 

Turn  werkhead  spindle  by  hand 

58.1x12 

697.2 

G-4 

Pick  up  and  lay  aside  t'sol 

67.1x3 

201.3 

K-22 

Operate  machine  e.ach  dimension 

660.2 

R 

Turn  wheelhead  motor  on  or  off 

112.7x2 

27.  S. 4 

Halt  far  wheelhead  to  stop  EST 

700.0 

S 

Turn  Wvrkhcad  spindle  on  or  off  with  turn 

button 

34.6x4 

138.4 

r-3 

Move  table  by  hand 

153.3 

E-4 

Additional  to  tighten  and  loosen 

screw  with 

alien  wrpnch 

132 .0x3 

.196.0 

K-3 

Use  one  screw 

626.6x3 

1879.8 

R-1 

Open  and  close  chuck  jaws 

123.4x2 

246.8 

Clean  up  grind  fingers  of  stops 

EST 

1700.0 

K-23 

Dress  wheel  face  by  hand 

129.3x3 

387.9 

Set  up  radius  dresser  _ 32299.4  .3230 


C-4 

Remeve  and  replace  diamend  holder 

unit 

86.2 

D  4 

Mount  and  remove  radlua  dresaer 

88.2 

K‘39 

Diesa  radius  of  wheel  with  radiua 

dresaer 

7408.0 

740.8x10 

F*4 

Set  radlua  on  radius  dresser 

38.5x10 

385.0 

K  3 

Use  one  screw 

626.6x8 

5012.8 

G“4 

Pick  up  and  lay  aside  tccl 

67.1x20 

1342.0 

snmiBtis 

(ContM) 


rORNDU  Glt-2 


D«e 

TMI  Hoto 


K-3B 

(Cont 'd) 

D-2 

Tltikt«n  or  loo««n  Mch  »crm  with  wroneh 

•8.2x11 

970.2 

11-6 

Obtoln  and  lay  aalda  tool  on  baneh  164.3x11 

1807.3 

J-3 

Hova  whaalhaad  croaa  allda 

163.3x4 

653.2 

II-3 

Sat  atop  on  whaalhaad  croaa  alida  handwhaal 

224.5 

S-3 

Wlpa  anall  object  off  with  cloth 

110.0x2 

220.0 

K-22 

Ci(.arata  sachina  each  dlaanalon 

660.2x10 

6602.0 

Clean  up  grind  (average)  EST 

300.0x10 

3000.0 

Uee  radiua  gauge  GAU-1  <K-24) 

450.0x10 

4500.0 

K-39 

Dreaa  rad.lua  cf  wheel  with  radiua  dreaaer  _ 

7iD»t 

.QOZA. 

L 

Move  wheeihead  croaa  alida 

90.3x2 

180.6 

T-2 

Ralte  ‘‘r  lower  truing  dianond  by  hand  57.4x2 

115.8 

E-? 

Rt^etae  table  ttevel  by  hand 

35.2 

W-1 

Se'^  table  traverae  apeed 

54. 

109.2 

Dreta  ti«e  (average) 

est 

300.0 

K-40 

Dae  air  chuok 

304.9 

.0030 

S-l 

0|.«r.  and  cloac  chuck  jawa  (air) 

63.0 

T-1 

Place  and  ranove  part  fr«»  3  jaw  chuck 

66.1 

V-3 

Wipe  eff  holdiag  .aarfacc  of  3  jaw  chuck 

58.8 

R-3 

Blvw  eff  part  with  air 

117.0 

K-41 

Ua#  e.rina  chuck 

365.3 

.0037 

R-1 

ar.d  cloae  chuck  jawa  (apring) 

123.4 

T-1 

Place  ar.d  reeteve  part  froai  3  jaw 

chuck 

66.1 

V-3 

Wipe  c.ff  holding  aurface  of  3  Jaw 

'  chuck 

58.8 

R-  < 

Blcrw  off, part  with  air 

117.0 

K-42 

Uae  aasnctlc  chuck 

2293.0 

.0229 

K-10 

Tcae-up  object  with  indicator 

“1674.2 

Cl 

Tirn  chuck  nagnet  on  and  off 

211.8 

M  4 

Mount  and  reneve  part  or  fixture 

fren 

negeeti.  chuck 

80.2 

S-3 

Wipe  large  object  off  with  cloth 

163.4x2 

326.8 

K-43 

Her  die  ..atr  S#  and  under 

. 

^Q2i 

Ui 

Lay  a«lde  ard  cbtair  new  pact 

116.H 

R'3 

Bl;w  c*£  part  (air) 

lU.O 

G-3 

Rail*  «nd  lower  workhead  guard 

116.7 

K-44 

Har.dle  tart  '•ver  5# 

500.1 

.0050 

H-4 

lay  aside  ar.d  obtain  new  part 

266.4 

R-3 

Bj-^w  t'f  part  >ii) 

1)7.0 

G“3 

Raise  ard  lower  werkhead  guard 

116.7 

smiBsxs 

(Coat'd) 


rominA  gii*2 


Ooc. 

TMU  Hour> 


K-45  Sot«up  flxturo  on  aagnactic  chuck  _ _ 2559 »4  .0256 


K-42 

Us*  suignotlc  ‘chuck 

2293.0 

11-4 

Lay  «*id*  and  obtain  nau  part (Sla.Mot .Fat)  266.4 

K-46 

Daburr  shan  ade* 

172.7 

.0017 

H-4 

Daburr  sharp  adg*  vith  arena 

172.7 

K-47 

Daburr  each  additional  sharp  adga 

83.0 

.0008 

N-4 

Daburr  aach  additional  sharp  adg*  with 
stene 

83.0 

K>48 

Iriia-tp  (-art  ir  flxtur*  with  adjusting 

scraws 

4450.8 

.0445 

K“9 

Us«  Indicator 

435.2 

S 

Turn  Wdrkhaad  spindle  with  Job  button 

34.6x2 

69.2 

T 

Turn  workhaad  spindle  by  hand. 58. 1x6 

348.6 

Y 

Read  indicate;  r  90.1x6 

540.6 

V-4 

Tighten  and  loosen  thvssb  screw  hand  tight 

107.0x7 

749.0 

K-49 

Suparvletr's  first  place  approval 

11521.4 

.1152 

A 

Walk  to  supervisor'*  desk  and  return 
(.without  Inatructlons) 

1387.2 

G-4 

Pick  up  and  lay  aside  biie*  print  or 

place  part  67.1x2 

134.2 

L 

Tin*  f-r  t^pervlacr  to  sted'y  blueprint 
ard  tferatl'-.n  sheet 

5000.0 

GAU-l 

TIe*  t*^  cl’eck  es'  h  divension  (average) 

1000.0x5 

5000.0 

K-50 

Set~ui  wirkhead  rn  ext<*ndcd  brldee 

16440.6 

.1644 

X>4 

• 

Hot*  wcfkbead  'n  exterdai  bridge  36"  (aver.) 

1222.7x2 

2445 .4 

K-6 

Obtain  ar.d  lay  aside  roc. I  btn-h 

164.3x4 

657.2 

D-2 

Tighten  or  Icosen  each  nat  with  wrench 

88.2x32 

2822 .4 

V“4 

Tighten  or  locsen  nut  by  hand  (S.M.P.) 

107.0x32 

3424.0 

G-4 

Pickup  and  lay  aside  tcol  67.1x12 

805.2 

S-3 

Wipe  object  cf  with  tlcth  Large  object 

1307.2 

163-4x8 

R-4  lighten  cr  Jc:sen  nut  r  wr.rkhcad  (S.M.P) 

211.9x16 

H  Walk  t:  rear  c£  roachine  &  return  392.2x4 


3390.4 

1589.8 


lC-51 


«*S2 

K-53 


POmUlA  GR-2 

rnmisis 

(Gone  *4) 

D«c. 

THU  Hours 


Sot-UB  stsadvrost  on  sxtondsd  brldss 

infill 

y-4 

Mount  stssdyrsst  on  brldgs  &  rsMovs 

700.0 

K-6 

Obtain  snd  lay  aslds  tool  on  banch 

164.3x4 

657.2 

D-2 

Tlghtsn  or  looasn  sach  nut  with  wraneh  88.2x30 

2646.0 

V-4 

Tlghtsn  or  loossn  m.i  by  hand  (S.M.P.)  107.0x4 

428.0 

C-4 

Plchugi  and  layaslds  tool 

67.1x5 

335.5 

S-3 

Wips  largs  objsct  off  with  cloth 

163.4x2 

326.8 

R-3 

glow  off  part  with  air 

117.0x2 

234.0 

11-4 

Tlghtsn  or  loossn  nut  on  stssdyrsst 

(S.M.P.) 

211.9x4 

847.6 

2-4 

Sat  ona  stsadyrsst  Jaw  to  part 

406.0x3 

1218.0 

A-5 

Adjust  ons  stsadyrsst  Jaw  to  part 

261.9x10 

2689.0 

K-9 

Uss  Indicator 

435.2x3 

1305.6 

Uss  stssdyrsst  on  sxtsndod  brldgs  _ 365.2  *0037 


W-4 

Gloss  &  span  stsadyrsst  on  sxtsndsd  bridge 

365.2 

Additional  sst-UD  for  sxtsndsd  brldas 

29654.3 

tim 

K-50 

Sst-up  work  haad 

16440.6 

K-51 

Sst-up  stsadyrsst 

11387.7 

K-52 

Uss  stssdyrsst  365 .2x5 

1826.0 

rOBfULA  Gl<2 
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A  Idh  M  Mptwlatv't  iMk  M  tlMhMftt  Mid  MCwm 

B  liHl  ••  •••>  attf  Mi  MtMII 

mu  MMiM  Mi  MCMa 

B  |Bm'  aSTSSm^'SinS  m  •torttt  ffwii 
f  UMi  Mi  MpMA  *Ml  Ip^  «MtMt 
B  Biak  M  HiM  M  MfMM*  Mt  m«ni 
•  iBM  M  MM  M  MllitM'  MB  Mtum 
'I  Mm  Mitil  MitM  M  w  Mt 
I  ilNPHf  BUMtIil  Mi  OfMMlM  MtM 
t  IBM  Mid  «loM  eMtiMt  doers 
i  B|m  Mid  cloM  tool  bo«  drooor 
f  Mt  tool  froo  tool  bos  mt  roftoeo 

Jfo  wotk  btn;h  and  bock 

IMS  sbiccih^od.  bydrMlic  or  coolest  aotor  oe  or  off 
f  IMO  oeikkood  spirilo  with  Jog  bsttos 
t  fMs  workkoad  Mlnllc  IM  turn  by  hood 
f .  Adjttot  longfk  of  iiliocl  guord 
f  MooMlf  iadicotor  to  turf  see  gogo 
II  MoasaoMile  isdicstor  fror  ourfase  gogo 
t  lot  Isdicotor  to  objert 
f  Mod  Isdicotor 
i  roticioR  eeoloct  pipe 


mS7.2 
tBS7.2 
3297.2 
3M.2 
tt.O 
ltd. 2 
!•’  ' 
to  2 

SOM.O 

•S.7 

97.4 
«3.0 
97.2 

112.7 

34.4 
5B.1 
41.7 

432.9 
229. i 
124.3 
70.1 
ZB.? 


Mt  Mjsot  c«olMit  flew  131.2 

.  A>1  fars  Mock  oognot  on  end  off  e.ectro  ragnotj  129. B 

t*l  tun  chock  nagnet  on  and  off  permanent  ir«gn«'>  211  .B 

B*1  Roost  esd  rciBcve  one  c*^uck  jaw  79.4 

ft-t  Mlk  CO  wise  and  return  .  1937.2 

f*t  Rowt  osc  finger  .beck  stop  in  (h.:V  1204.2 

^-1  Rr»«e«  on*  ire  cr  the  3  ;ew  .buck  129.9 

Piece  •plder  1  3  }ew  r^u'k  a- 1  r*mcve  354.8 

J»1  Bapotli' hack  s’cp  ir  :hu',H  54.2 

1*1  rut  rhuck  *ix»Jte  or  fs;*-  p'a»e  on  s^'lr  '  '  •«»  154.1 

M-i  terove  chuck,  «  .i  fa-e  plat?  f'or  jpir.ile  '-se  95.8 

B-l  Opati  or  c'.css  air  '-.u  i  va'.vt  ifiS.O 

P*1  get  air  chuck  pra<«ura  .44.1 

Q'.  Set  ertaaure  ct  rv  k  ‘.11.3 

1*1  Oper  and  close  *  j  •<  -i.  s  -rr  'a 

g-l  Open  and  .’cse  ch-j  v  jaw«  i;  f  u- -  (>3.0 

T-l  Place  and  reraeve  ps  •  '  ..i  3  jaw  .:V  66.1 

U-l  Lay  aside  ard  obrai'  nt-.  rit;  sa  e-i  u**;**.  .16.4 

V*l  Sat  workhaai  ‘ri-s.e  -,:»?{ J  ^  i44.B 

»*l  Sat  tab.e  tracer -«  -cpI -1  1  v  au- 1  •  54,6 

X- 1  Ru”,  down  each  p-.ii  hv  79.2 


(CMtUMi) 

Mevt  ••ek  tcEW  CO  kolo  ood  •■•••• 

■mo  devn  oodi  oecoo  li]r  kood 

■m  ooc  oock  tcMw  ky  katd  «id  lof  octdo 

ttiMM  Mr  tooooo  oidi  occoo  or  kot  wick  onaok 

rtdoo  oMk  wiMkor  m  otod 

■moo  Md  Uf  Mtdt  oock  oodkor 

UA  and  oolocdt  wofkkood  o^tedlo 

lodOB  korrol  otoii  ooo  fooUloo 

nm  ooo  tdkto  roooroo  or  orof  dog 

dd|«it  ooo  tdklo  doooroo  or  otof  dig 

iolto  or  lewor  otog  dog  coagoi 

tooort  ood  roaovo  di«ond  to  koidor 

•tc  truiog  uoic  for  outooocle  dlOMMI  rtoo 

•oc  trig  for  outowitic  diooood  rtoo 

Hoot  tralBg  uoit  forward  or  kook  3” 

Nnoo  tntlog  uoi*-  b«««  V 

■oiM  or  loMor  trying  diMoad  ky  kood 

Mdooc  and  rooooo  okoolhood 

gloco  Ohio  uodor  ohoclhood 

■mooo  Ohio  froo  ondor  tdioolkooi 

Hock  idMolkood  ogifidle  to  roaooo  and  aDont  gnlU 

Mount  and  rooBoo  grinding  ukool  on  golU 

Mount  and  roaovo  idMolkcoi  drive  bolt 


Tigktor  ond  loc«m  whoclkood  drive  bo!t 

iuivol  wcrk^♦od  for  1/2"  topor  po*  l.'or  IM.f 

trlvol  uorkheoa  to  odjjat  copr  4ooi  117*4 

■•)  ■aioo  and  Iswor  grinding  vkeol  gjerci  ty  hard  Hlgi# 

U-i  kovorao  tnbl«  trovorao  by  bo^d  |t*t 

F>3  Hove  cobxo  by  hona  on»-h*!f  ir':^  tSl*7 

C'S  tolM  ord  lower  w^'rlihea'i  guori  tlA.7 

■•3  Mount  ora  rooovo  ir->rt  cr  rent  iptoab  guor'^  l|k*7 

J-3  Hovo  uhotlhood  .roM  «ill;  /Ser  u(  .  til.) 

1-3  Novo  whooihokd  ».iie  <:.c«T«».:n  M*) 

M-3  Move  worVhood  .-ro**  coe  »««’.!  l-  "  141.2 

P-3  Move  wrrfcVeol  er^*?*  »ll:e  *  il«l  t^ov'e  M.S 

F-3  Open  cr  clc*?  «;  ■‘jpoiv  ■f-.r  h.'«e  159. i 

q-3  Top%bj€-»  wltb  bvmef  102.3 

t-3  Blow  off  per*^  •olt  i  112.0 

S-3  Ulpo  objr-t  '{{  w*th  'I  S’j..  bjff  UO.O 

Ce-^  I.  *.*ioe  'h'.#:*:  143.4 

T-J  Cret*  di«in=>trc  •!  wree,  wi*h  u*.5ui  'Sr-  ti''  451.4 

U  3  Set  Itcp  cr  w^^€  hej:  ♦  i-e  r  *r  ^  wheel  224.5 

V  3  VJlpe  off  ‘jrfste  of  3  jewt  58.0 

I  bring  wbee  'j  tn-.e  cf  work  with  feeing  oirocimont  62.7 

a-3  wieet  tece  ti  grin  iita  whee.  wl;*-  r  itbirur.dun  "iti'-V" 

awirhe#'..  267.2 

t-3  Ureas  £*:«-/  yt:  i'gvh.vl  wi:*-  o  teS- •  t-dur  *'**  k' 

(opeTtf.«.T  ik9,3 

Z-3  bum  ar-.  a  t  '  ;  -  .ct  -irg  ?97.8 


tW, 

lOt.l 

11(1.1 

11.1 

f8.t 

44.i 

*71.1 

tu.t 

tl7.t 

7f.t 

I4.S 

Mt.l 

tlS.t 

Itl.) 

tlS.I 

114.4 
S7.f 

411.4 
llt.l 

2U.I 


rOIMUIA  GR-2 


TABU  Cr  BLBOBITS 


A*4  Moi  it  worUiMd  pMxd 

1-4  Kmovm  workhMd  t«uurd 

C-4  l«Mrv<  wad  r^plaea  diaaond  holdar  unit 

D-4  Nouae  and  rMowa  radius  drasaar 

1-4  Addle ioaal  ee  elsheao  aad  loeaan  acrau  with  Allan  vranch 

f-4  Sat  radlua  on  radlua  draaaar 

G-4  Flck  up  and  lay  aalda  cool 

H-4  Lay  aalda  and  obtain  naw  part  (ovar  5#) 

J-4  Hova  workhaad  barral.atop  unit  to  or  froa  Indicator 
M-4  MouaC  aad  raawnra  pare  or  flaeura  on  nagnatle  chuck 
N-4  laburr  abarp  odgn  vleh  aeona 
Each  additional  sharp  adga 

P-4  Flaca  bole  In  chuck,  Clatura  or  faca  place  and  run  In 
Q-4  Run  out  bole  In  chuck,  flxtura  or  faca  place  and  lay  aside 

R-4  Tlthcan  or  loosen  bole  In  chuck,  flxtura  or  faca  place 

with  wrench 

S-4  Hova  Indicator  to  part 

T-4  Raaova  one  flngar  back  atop  In  chuck 

U-4  Scona  sharp  adtaa  of  3  Jaws 

V-4  Tlihtan  aad  loosen  thunb  seraw  hand  tight 

ff-4  Close  &  Open  axtandad  bridge  ateadyraat 

X-4  Move  workhaad  on  axtandad  bridge  36"(avaraga) 

T-4  Koune  ateadyraat  on  axeeadod  brldga  &  raaova 
Z-4  Sat  ona  ateadyraat  Jaw  to  part 
A-5  Adjust  one  ateadyraat  Jaw  to  part 


m 

267.6 

151.2 
86.2 
88.2 

132.0 

38.5 

67.1 
266.4 

38.3 

80.2 

172.7 
83.0 

414.0 

322.9 

211.9 
70.8 

306.9 
1262.4 

107.0 

365.2 
1222.7 

700.0 

406.0 

268.9 


romuu  Gi-2 


mmoM  AMALnxt  cam 

D«scrlpeioa-Ufe  Hand  No.  L.H.  TMD  R.H.  Md. 
k  Walk  to  tuparvlaer's  dask  or  clMkoapac  aad  rocurn 

U.6  nci 

673.0  VkSF 

sooo.o  m 
10.6  nci 

675.0  II65F 

tSSTi 

1307.2 


10.6  TBCl 
2100.0  tfl40F 
0600.0  EOT 
10.6  TKl 
2100.0  *140? 
12637.2 


10.6  nci 

300.0  WOf 
'?00.0  EST 

18.6  TBCl 
300.0  W20P 

23?7  2 

D  Walk  to  whaalhcad  storage  rack  and  lerurr 

18.6 
750.0 
1700  0 
18.6 
•’>0.0 
3:37.:' 

B  Obtain  &  replace  trheelhead  ar  Ta'k 

:-9.0  B 
I -.4  U-S 
2.0  GTA 

-'.M 

J-  .7  AB 

r . :  IB''  2 
27.8  M16325 
RLl 

f  ' 

%  •  a 

K2.-. 


TBC’- 

W50P 

EST 

TBCl 

WlOP 


without  Inatruetlona 

a 

B  Walk  to  tool  crib  and  return 


C  Walk  to  cabinet  and  return 


Daacrlptlon  Hike  la 

To  aupanrlaor 
laealva  laacraeeiona 

Return 


fa  tool  crib 
Wait  for  aarvlea 

return 

To  cabinet 
Search  &  aalaet 

Return 

To  storaRa  araa 
Search  &  aalaet 

p-tvm  "  .nachlr.a 

'•  .+'-4*lhead 
'emove 

Lay  on  cart 


Replace 


\ 


rOMULA  6t-2 

mmm  AMLnit  omt 

OMcriftiMi-UfC  iMi  Ito.  L.l.  1MV  !.■.  No.  0«acriptl<»L>Uft  iMi 


F  OkMiil  tmA  r«f  l«M  tool  lo  eobtaot 

H.A  I2tl  to  tool 

t.O  OXA 


mu 

Tool  froo  eokloot 

■onImo  4f.S 

fT® 

0  Volk  to  al4i  of  aMi^lM  ond'rottixn 

u.« 

aci 

139.0 

MIt 

To  aide  of  ■o'rhina 

18.6 

TMl 

-IS;! 

H9F 

Aetum 

H  Volk  to  rear  of  machine  and  return 

18.6 

nci 

180.0 

W12P 

To  rear  of  Moehliio 

18.6 

T8C1 

iJ2jO 

W12P 

latum 

ny.z 

Turn  Moatar  awltehas 

on  or  off 

TO  awltdi 

B 

29.0 

GIA 

2.0 

Opoo  or  clooa 

H3A 

4.9 

RLl 

2.0 

TO  Tod  awitch 

tlOB 

11.5 

CIA 

2.0 

Opan  or  closa 

M3A 

4.9 

« 

RLl 

2.0 

AB 

31.9 

90.2 


I  Study  bluoprlfit  and  oparation  aheet 


H  Opan  and  close  cabinet  ioor« 


5000,0 

EST 

A. 7 

R.OA 

Ic*  t ^ 

2.0 

GIA 

23.1 

M2«B 

0p>-  ' 

2.0 

RLl 

24.4 

R28B 

Tc  3c OT 

.0 

CS 

25.5 

M28A 

C.oie  d 

.0 

RL2 

SaB«  motion  pattern 


FOMOU  Qt-2 


NRMM  AMLTtlt  OUtT 


0««eriptlQfi-UCt  Rmi4  Ho. 

L.l. 

1HD 

t.H.  Ho. 

Doaerlption-8i|5>t 

N 

Opoo'  and  cleao  tool  Hok  dri 

Mar 

IS.t 

8148 

To  driMOfr 

2.0 

OU 

i.f 

M8H 

Opao 

2.0 

UA 

d.4 

■41 

To  drawar 

8«M  ■otion  pattorn 

.0 

05 

8.1 

MA 

Cloaa 

.0 

HU 

■181 

To  balaaea 

f 

Gat  tool  from  tool  box  and  roplaca 

I2.f 

■121 

To  tool 

8.1 

041 

13.4 

1028 

Tool  to  body 

15.2 

M12C 

Tool  to  dravar 

10.4 

FlHSl 

Lay  in  drawar 

■LI 

Q 

To  wotk  baneli  aod  back 

• 

18.4 

TlCl 

To  banch 

30.0 

NIP 

18.4 

TlCl 

To  aachlM 

30.0 

V2P 

H 

Tutu  wbacl  haad,  h^raulic 

or  col lane  aotor  on  or  off 

SS16C1 

20.4 

To  button 

B 

KMt. 

29.0 

CS 

.0 

Puah  button 

AP2 

10.4 

RL2 

.0 

AB 

31.9 

To  balance 

SS18C1 

20  6 

S 

Turn  worVheai  splni.e 

J  'g  be 

tton 

To  jog  button 

R1»0 

18.4 

C5 

.0 

Puah  button 

API  ' 

14.2 

10.2 

.0 

MMLIf  If  oun 


DMcrlftlea-Lsft;  Wmi 

■o.  l.l. 

«D 

R.M. 

Be. 

Baacrlftlen*ll|ht  Wmd 

t 

Ilini  wofUMMf  apiaf !• 

OM-quartvr  turn  by  hand 

I24B 

21. S 

GU 

2.0 

Twn  •flail* 

H12C10 

20.B 

ILl 

2.0 

, 

la  a«l«ae« 

j 

U2C 

-M 

U 

idjast  iMigth  of 

guard 

12.9 

B12B 

TO  guard 

2.0 

GU 

C.O 

NfC 

4 

Laagthan  or  ahortaa 

16.S 

62 

3 

2.0 

10.1 

41.7 

V 

Astaabl*  laiieator  to 

•urfaca  gaga 

To  surfaco 

R16B 

IS.f 

GU 

2.0 

Goto  to  oofk  aroo 

HUB 

15.8 

G2 

5.4 

11.5 

BlOB 

TO  autfaea  gaga  am 

2.0 

GIA 

Heii  •urtoco  g*g«  b««« 

-ATI 

16.2 

1..8 

H8C 

Swing  ana  uf 

2.0 

ILl 

11.5 

IBD 

TO  indicator  holder 

•craw 

2.0 

GiA 

16.2 

API 

1 

• 

8.0 

M£B 

Looaan  acraw 

22.4 

G2 

BLl 

2.0 

ILi 

To  Indicator 

RlbB 

15. b 

GIA 

2.0 

To  «0(k  area 

MibB 

15,8 

Hold 

G2 

^.6 

11.5 

vet 

To  indicator  am 

lock  acraw 

2.0 

GIA 

16.2 

API 

7 

4.0 

MtB 

Looaan  lock  acraw 

li.2 

C2 

• 

8.0 

H4C 

Swing  indicator  am 

ix.2 

C2 

■ 

4.0 

MIB 

2f 

Tighten  lock  acraw 

16.2 

API 

J 

To  indicator  hoidor 

ILx 

2.0 

t8n 

i..5 

mOM  AMLTIZt  OUT 


Dtaerlptioa-Lttf  t 
V  (eoMtlniMd) 


; 


To  indicator  holder 


Looien  acrew 


TO  indicator 


4 

4 


To  surface  gage  base 


L.R. 

HID 

1.1. 

ATI 

32.4 

MfC 

2.0 

13.5 

MIOC 

21. • 

rm 

3.4 

MC 

5.2 

M2C 

G2 

5.6 

rifB 

8.0 

G2 

22.4 

AFl 

32.4 

BLl 

-  LO 

432.5 

surface  gage 

R16B 

15.8 

116B 

2  0 

GlA 

API 

16.2 

MfB 

8.0 

G2 

22.4 

7.5 

02B 

16.9 

M4B 

RLl 

2.0 

'R4B 

6.4 

GlA 

2.0 

5.6 

G2 

16.2 

API 

2.9 

MIB 

2.0 

RLl 

4.0 

R2B 

2.0 

GlA 

4.6 

M2B 

G2 

5.6 

2.0 

RLl 

4.0 

R2B 

2.0 

C.K 

2.9 

MIB 

16.: 

APi 

RLl 

2.0 

15.8 

M16B 

2.0 

RLl 

R1 6B 

15.8 

R16B 

GlA 

'».0 

GLA 

API' 

16.2 

10.6 

M8B 

RLl 

2.0 

225.6 

RLl 

} 


} 


) 


] 


rOMOA  01-2 
Daacripclaa-li^c  Ipai 

TO  indicator  iMldar 

late  iMldar 
9iiU%  to  foaitioa 

TO  indicator 

laoKive  indicator  an 

Looaen  indicator 

Shflng  Indicator  an 

To  screw 
Tighten  screw 

Lay  indicatcr  aside 
To  surface  gage  an 

Fold  am 


Holo 


rOBfUU  CR-2 


) 


MtTWDS  Al  UVSIS  CHAU 


0«scupc  Ion ‘Left  Hand  No.  L.H.  IMU  t.H. 


No.  Daaerlpeion-Hitlit  Hand 


X  Sat  Indicator  to  objact 

Sat  Indicator  on  tabla  and  hold  M12C  15.2 

a. 6  m 

2.0  GIA 


11. a 

M8C 

2.0 

RLl 

10.1 

R6D 

2.0 

GIA 

16.2 

P2SE 

2.0 

RLl 

5.9 

R2D 

7.3 

GlCl 

5.2 

M2C 

16.2 

P2SE 

7.3 

EF 

2.0 

RLl 

10.5 

RiOE 

.24.3 


To  aurfacj  gaga  acn 

Swing  down 

To  indicator 

Align  indicator  to 
objact 

To  dial 

Turn  dial  to  lino 


Y  Head  indicator 


29  2  EP  4  Read  indicator 

6C.0  EiT 


Z  Foal t ion  coolant  pipe 


p‘.:b 

To  pipe 

2.0 

GIA 

14.2 

A1  1 

) 

u.o 

■11  1. 

Move  pipe 

31.6 

1 

2  .0 

1; . 

TK7" 

roBinu  qt>2 


MimOM  AMALTtlS  OUIT 


Da«erlpt:ien*La£C  Hand  No.  L.H. 

1M0 

t.H. 

No. 

Ooacrlptlcn-liflit  laal 

A>1  Adj'Uat  collaat  flow 

1S.8 

11(B 

Valvt 

2.0 

GU 

32.4 

ATI 

2  ] 

Incroaa  or  daeraaaa  flow 

4.0 

MfC 

75.0 

BIT 

Flow  tiaw 

2.0 

n.1 

• 

131.2 

Turn  chuck  Mafnac  on  and 

off  (alactrn  aatnat) 

TO  twitch 

t24B 

21.5 

GlA 

2.0 

Turn  on 

M3A 

4.9 

KLl 

2.0 

To  balance 

I24E 

19.2 

TO  twitch 

R24B 

21.5 

Turn  off  f  1 

GlA 

2.0 

M3C 

20.1 

2 

M3B 

11.4 

ILl 

2.0 

To  balanca 

1124E 

19.2 

125.8 

C-1  Turn  chuck  augnct  on  «nd  otf  (pemanent  aagnct) 


!n  7 

M16C 

Wranch  to  chuck 

>  b 

FISE 

1^».7 

P2SSE 

Wxanch  in  tockaC 

5.b 

G2  “) 

9.0 

M2B10  / 

2.0 

RLl  V 

8.4 

Ran  > 

Turn  On 

2.0 

C  .A  / 

1 1  ,b 

M4B  0  / 

r.?E 

Beaw've  wrench 

hB 

Tc  body 

10*  “i 

Turn  off  12'’ 

D-1  Mount  and  reaove  ore  chuck  jiw 


12.9 

F  i.’B 

To  jaw 

2.0 

GlA 

l/.b 

M18A 

Jaw  to  chuck 

2.5 

MIA 

'1  Align  Jaw 

3.4 

MIC 

j 

16  2 

F2SE 

Potition  holwt 

2.0 

rl: 

i’.O 

M18B 

Remove  and  lay  at Ida 

2.0 

75.6 

Ri. 

I 


D«fleriptlea-L«fe  Rand 
1-1  Halk  to  vU«  and 


f>l  Houat  ona  flngar 
To  scrav  .  . 

Scraw  to  atop 
Scraw  through 
Stop 


To  atop 
Hold 


To  nut 

Nut  to  chuck 
Nut  to  acxaw 


C-1  Gtea?^  onf  Jaw  c" 


FOtNOU  GR»2 

HCTOBS  AMdLYSIS  CUkKt 


*0.  L.l.  TMU 

K.R. 

No.  Dascrlptlon-klght  land 

rotum 

18.6 

TKl 

750.0 

H50P 

To  vlaa 

18.6 

TKl 

750.0 
1557  2 

W50P 

latum 

atop  in  ch^k 


15.8 

2.0 

I16B 

CIA 

To  atop 

M8C 

11.8 

r  PISE 

5.6 

i  M2A 

3.6 

RLl 

2.0 

18.7 

M16C 

Stop  to  chuck 

750.0 

1ST 

TiaM  for  poaltlonlng 
in  obstructed  area 

1160 

17.0 

GIA 

2.0 

2.0 

ILL 

15.8 

RUB 

To  wrench 

2.0 

GIA 

18.7 

Ml6C 

Wrench  to  screw 

25.3 

P2SSD 

5.6 

G2 

Hold 

RLl 

2.0 

R16B 

.5  3 

Ga  A 

2  0 

HI4C 

a6 

r  3  &2 

16  8 

<  3  MIC 

6  0 

C  P2SD 

?■  .8 

5R  0 

.M  B 

2C 

60.0 

Ri. 

20 

/  Tighten 

A’  s 

RiB 

38.0 

CiA 

9. 

1 

t6.  2 

Ai 

/ 

Ri. . 

’  S 

C2E 

1:  8 

M  es 

La.  e*lde 

.’.0 

lU. 

.  ?'■»(.  2 

r^'e  3  jaw 

uck 

M -^C* 

.3  7 

M16C 

Create  gun  to  chuck 

P?SD 

21.8 

P25D 

Grease  gun  to  fitting 

r  2 

5  6 

V*  A 

36  0 

M2  AT 

6 

)  Pump  grease 

6 

MIB 

6  , 

) 

M'6B 

<3 

M  6B 

Gun  to  body 

12 " 

Hold  grease  gun 


MmOM  ANALYSIS  CHAIT 


pomuu  Cl-Z 


Description -Left  Head  No 

.  L.H. 

TMU 

R.H. 

No. 

Description-Right  Hand 

H-1  Place  spider  in  3  Jaw 

chuck  and 

renove 

22.1 

M20C 

Spider  to  chuck 

52.1 

P3SSD 

1 

20.4 

MIC 

*  Into  chuck 

33.6 

G2 

6  J 

To  spider 

RIOD 

12.9 

C3 

5  6 

5.9 

R2D 

* 

2.0 

OlA 

6.0 

MfC 

3 

>  To  exact  location 

16  8 

G2 

3  ^ 

16.; 

API 

Hold  against  back  of 

chuck 

RLl 

2.0 

lo  balance 

RIOE 

10.5 

?.o 

RLL 

J!.9 

R’2E 

To  bal ance 

2 

Rl2D 

To  spider 

2.0 

CIA 

52.1 

P3SSD 

Remove  »pider 

20.4 

MIC 

6  ' 

28.0 

G2 

5  , 

. 

18.2 

M20B 

To  body 

J-l 


1- 1 


Rfpo«ifi*n  one  bach  step  in  .hueV 


Put  .u;k,  fix  cure  ut  tac 
SaM'  ■'T'li'a  patter'' 


'0  1 

R6D 

To  stop 

2.0 

G  A 

10  7 

MiC  3 

Reposition 

21.9 

EF  3 

Look 

;.o 

RL' 

_lii2 

R6F 

lo  bs.snc  ■ 

e  n  apl 

rdle 

3 

K20B3C 

Ic  board  on  bed 

'  t 

c : 

6. 

AF 

t  '  la 

• 

M  f‘r  'C 

Mount  oi"  aplndla  nose 

.f 

y  z  3 

A'  Igr  boles 

.  8 

F25D 

5.6 

G2 

( 

AF. 

Seat  against  noae 

2.U 

156.1 

RL> 

MinOIM  ANALYSIS  CHANT 


rOIMllU  GN-2 


D€acrlptlon-L«ft  Hand  No.  L.H. 

TMU 

N.H. 

No. 

Dcacripcion-Iitht  land 

M-1 

l«M)v«  chuck,  fixture  or  fac*  plate  iron  aplr 

e  noae 

Saae  aotlon  pattern 

5.6 

G2 

33.4 

M18B30 

To  board  on  bed 

5.6 

G2 

16.2 

API 

35r0 

M20B30 

To  body 

95.8 

H-1 

Open  or  ^loae  air  diuck  valve 

• 

29.0 

S 

12.9 

11 2B 

To  valve 

10.0 

GIA 

5  1 

! 

40.0 

M5B 

5 

7  Open  or  close 

, 

10.0 

KLl 

5 

1 

31.2 

t5B 

4  J 

31.9 

AS 

^65.0 

P-1 

Set  air  chuck  preaaure 

29.0 

S 

To  valve 

:o.o 

O’ A 

S  . 

27  0 

T90S 

5  >  Open  or  close  valve 

10. 0 

RLl 

5  1 

2’  .6 

I90S 

4  J 

i-*  .6 

EF 

2 

Look  at  preaaure 

2]  .3 

AS 

m4 . 1 

Q-l 

Set  preaaure  of  spring  chuck 

*.7 

M<(C 

Rod  to  tenaion  nut 

.">0  6 

P?SD 

6 

Rr-d  into  hole  of  nut 

36.6 

6 

lUQ.u 

K.OB.O 

6 

'  urn  nut 

V  • 

il’s 

6 

f,i  ‘ 

K.C'C 

other  be "  e 

1  9 

M.'-? 

Rod  *.o  body 

.3 

1-1  Open  «ni  :lo«e  chuck  jawa  (apring  .*  -V 


SSi<C*. 

.  ’.J 

To  lever 

r?:b 

;o.i 

Open  jaws 

MlOAlO 

^ 

RLl 

2  0 

To  baiariCe 

SS12C1 

i7.U 

To  lever 

RUB  . 

U.9 

GIA 

?  0 

SS12C1 

l/.O 

Close  Jaws 

iOGC* 

RLl 

2  0 

To  balance 

ss.  ’C 

.r.o 

1 

►  - 1 

r  .■  j 

"i 

1 

rORMILA  Ga-2 

Ntnou  AMALYSIS  CHAIT 

D««crlpcloa*L«ft  Hand  Mo.  L.H.  TMU  R.H.  No.  Dooerlptlon-Rl^t  lUnd 
S-l  Opoa  nd  eloM  chock  Jawa  (air  chuck) 


To  valva  lawar 

R20B 

18.6 

G'.A 

2.0 

Opan 

M6B 

e.9 

RLl 

2.0 

31.5 

Close 

31.5 

• 

63.0 

T*1  Placa  and  roacv*  part  froai  3  jaw  chuck 


8.0 

H4C 

Part  to  chuck 

16.2 

P2SE 

1 

6.7 

H3C 

>  Into  chuck 

5.6 

02 

2.0 

MfC 

2.0 

Uk 

16.’ 

320E 

To  balance 

jkier 

Limited  out  by 
EiesMnt  R»1 

2.0 

f,}A 

6.9 

66  i 

M^B 

Remove  part 

O-l  lay  atlle  and  obtain  new  parr  ..-Jer  ‘i*’ 

lit  b  r:  body 

lt*.(  la-  Ip  box 


2.2 

RL 

.6.4 

'  snether  part 

2.0 

* 

*•  .6 

M  c 

Remove  part 

*’.6 

B 

.  «  .  B 

1 

‘r.di-'g  devlea 

*>  ^ 


Set  werkheed  kplccie 

skirc 

To  Awltc*"  butro*. 

R  '.0 

^  .b 

v.‘ 

.0 

Oper  ror»a;t 

A£ : 

.0.6 

RL2 

.0 

To  knob 

R'B 

7.6 

G.  A 

2.0 

Turn  knob 

■M4C 

8.0 

Cl 

S.6 

dole  ro'.tact 

AP. 

0.  ? 

Rli 

2.0 

To  baler •< 

SS  bcj 

IB  ^  - 

POMQU  Ot-2 

moM  AiMLnxf  caukR 


DMcrirtlM-Uft  iMd  ■».  L.l.  IND 

H'l  t«t  table  cravaraa  afaad  (hydraulic) 

15.5 
2.0 
7.t 

U.t 
10.2 
_ 2.0 

54.6 

X*1  luB  dkvn  Mdi  nut  by  hand 

20.0 

10.0 

23.0 

14.2 

10.0 

79.2 


R.l. 

No. 

Daaerlptlon'tiiht  laad 

I14B 

TO  travaraa  lavar 

OU 

151 

With  thuab 

02 

Adjuat  spaad  * 

NIC 

ILl 

3  J 

121 

5 

CIA 

5 

M21 

5 

lun  do«m  nut 

API 

Hand  tighten 

ILl 

5 

rOMOLA  Gi-2 


MRWM  mLTtis  oun 


D«acripClon-Laft  Hand  Me.  L.H.  TMU 

R.R. 

No 

Daaerlptioa-Biiht  land 

A-2  Move  each  screw  to  hole  and  entage 

15.8 

8168 

To  straw 

2.0 

GIA 

18.7 

M16C 

To  hole 

5.6 

nsB 

8.0 

MAC 

To  thread 

16.2 

F2SB 

18.4 

M2B 

4  ^ 

1 

8.0 

RLl 

4 

}  Engage  thread 

12.0 

B2B 

6.0 

014 

110.7 

g«2  Run  down  each  strew  by  hapj 

30.0 

Gik 

I 

46.4 

HIB 

16  ' 

>  Turn  screw 

37.5 

BIB 

15 

16.2 

API 

✓ 

Hand  tighten 

32.0 

RLl 

16 

A^4>e  i 

C*2  Run  out  each  4crev  b,  band  and  la.  aaioa 


1  .5 

RlOB 

To  screw 

3:.o 

GlA 

16 

46.4 

KIB 

16  v 

Run  out 

32.0 

RL. 

16  , 

37. S 

RIB 

J 

4.0 

DIE 

Remove  screw 

13.4 

M12B 

Ls  aside 

2.0 

RL. 

i’9.8 

D'2 


E-2 


Tighten  cr  l-oj--*  ea.-^  ‘'rew  or 


Place  each  washer  cr.  stuS 


p  rt  with  wr^  'h 


»f»C 

.^.7 

P2SSE 

3 1  •  V 

AFl 

3.« 

h4B 

•^.6 

02 

l>.0 

8b.; 

DIE 

l*.8 

Ri6B 

3.5 

GIB 

l'*.7 

M.6C 

th  i 

P2SE 

Ji-1 

R1 

Wr=-~h  to  anraw 
On  s-rew 

Tigb’-en  or  In?'-?'* 


Ic  waahar 


? 


Washer  Co  aCud 


AMLTtlt  OUR 


FOmOA  Gt-2 


D«ecrlpeioa-L«ft  ■Md  Ho.  L.H.  1HU 

t.H. 

No.  Deaeription 

P«2  liMWee  and  lay  aaida  aadi  washer 

IS.t 

1161 

To  waahar 

3.S 

Oil 

7.5 

121 

tiBKTTe 

15.t 

nil 

lay  aalde 

■.1 

llillt 


Lock  end 'unlock  workhead 

spindle 

10  lock  pin 

11 6D 

r 

C5 

Lock  spindle  A 

AP2 

HIA 

IL2 

To  lock  pin 

RI6d 

CIA 

Mil 

D2E 

ILl 

17.0 

.0 

10.6 

2.5 


.u 

17.0 

2.0 

To  spindle 

9.7 

M2C10 

Turn  spindle 

2.9 

7.5 

2.0 

ILl 

71.2 


■•2 


Index  berrtl 


«top  one  position 

40.7 

29.0 

2.0 

6.7 

2.0 

.  31.9 

40.7 
153.0 


SS1SC2 

B 

.ueir 

To  barrel  stop 

G?A 

M3C 

Index 

il; 

AB 

SS  .«C2 

To  balance 

MraOM  ASALTSIS  GROT 


Dc«crlftlon-Lsft  Hand  No. 

L.l. 

1HD 

l.M. 

No. 

Oascrlptlaa-Bliiit  1 

j-2  Novo  OM  tobls  Tsrvorso 

or  stop 

12.9 

B12B 

To  lock  SCNW 

10.0 

6U 

5 

) 

16.2 

API 

f 

14.5 

MIB 

5  ^ 

L  Loosan 

10.0 

H.1 

1 

10.0 

ilB 

To  adjust Ins  •craw 

BlOB 

ClA 

11.5 

2.0 

IBP 

To  dog 

Disangsss 

D2B 

7.5 

MIA 

2.5 

21.3 

M2B5 

3  j 

1  Mova  dog  6" 

11.2 

G2 

n 

1 

G2 

5.6 

Engasa  acju:itin|  ^ 

m;c 

3.4 

screw 

AP2 

10.6 

BLt 

2.0 

BLl 

5.3 

B3B 

To  lock  scraw 

10.0 

GIA 

5 

■s 

/ 

14.5 

MB 

5  I 

i.o 

BLl 

I 

f  Tighten  lock  screw 

10.0 

BIB 

*  } 

1 

.6.2 

API 

f 

i 

• 

I .?  t9 

BLl 

217.2 

1.-2  Adjust  ere  or  step  dog. 

12.9  ltl2B 
A.O  GiA 
^0.2  MIC 
'  6.0  BL. 

'.0  BIB 
■  .i  EF 

B  ?E 

■  ‘3 


Boise  rr  .ower  '  Irp  t 

:c  f 

SSIBC’ 

I*-.  ■* 

R 

To  stop 

■  .c 

Gai  A 

M3  A 

Balsa  or  lower  tongue 

2.0 

RL 

20.6 

SSiBC'. 

To  balance 

6<*.5 

1 

t 


To  a  i  a<«>  tng  sc 


Turn  sc 


i  /  Lcok 

Z'  snee 


oniGI^TAt  COT  V 

.  ...vT’r- ’’ 


^A9  Of  rf'OB  tjrAlJTT. 

•{.-•■'  ■  .ivN  'S« 


MMLVtXt  oun 


roMou  (»' 


■-I 


mi  I 
M  IwU 


F-t  tM  ttwiag  mit  for  outoMClc  41 


3 

3 

3 


A>t.  Nmo 


L.I. 

rm 

B.O. 

1  1«  tetter 

MittC 

22.1 

fft« 

1A.2 

■J 

2.0 

HOI 

10.7 

•Ml 

It.O 

<U 

2.0 

7.0 

loot 

m 

MClC  diOMte  rlM 

uei 

10.0 

0200 

GU 

2.0 

GU 

API 

00.0 

API 

HfC 

0.0 

MIC 

G2 

lO.I 

02 

21.0 

V 

H.1 

n«- 

■.1 

iMiond 

noo 

20.0 

0 

12.0 

1120 

2.0 

GU 

0.7 

mo 

10.0 

C2 

2.0 

B.. 

tM 

AO 

or  bock  I*’ 

lt22B 

2C.1 

0210 

C'iA 

2.0 

GIA 

API 

31.4 

AP' 

K-C 

4.0 

H'C 

M3C5 

0.1 

lu:! 

g: 

‘.0 

P2SS£ 

p:ssi 

RLl 

:.o 

04. 

il  J 

-0.0 

02.  :e 

■o.  OoMrlpr  .cQ'lieh'’.  Hm4 


To  om 


iXr, 

Ij 


pom 


;] 


trip 

Hov#  trip  3 
I*  b«  trc# 


\}-  • 


SO>  4 


Lists  cmm 


i*t 


SM«rifCiM*LtCt  Mai  m,  L.I. 

m 

t.l. 

■d. 

lMevipeioa*liiiit  ImO 

t-t 

Mbv*  cmias  «iic  taM  )'* 

21. S 

1000 

Tb  ttuiat  MBit  Obbb 

2.0 

OIA 

32.4 

m 

2  ) 

4.0 

m 

2  f 

Lobbbb  Obm 

s.o 

02 

J 

* 

20.0 

S810C1 

i 

J 

aS.O 

«U' 

2.0 

S.O 

02 

3  ATI 

40.0 

2»I 

3  ' 

3  HICIO 

23.1 

MCIO 

3  ' 

Mown  ualc  Obbb  3** 

2  G2 

11.2 

02 

2 

n.1 

2.0 

a.' 

1201 

Tb  ObIbbcb 

t-1 

iSlM  or  lOMor  oImoI  troiat  41< 

■nad  (Ov  liaad) 

22.0 

•MS 

To  iBvtr 

2.0 

O.l 

NUl 

iBlBB 

2.0 

ILI 

• 

-m 

UOI 

Tb  OBlar.tB 

S-2 

Novet  and  roaovo  ahoollMad 

12.0 

klOD 

To  WhBtlhBBd 

2.3 

C.A 

14.2 

at: 

40.2 

M20C30 

UirBihtB  to  BBChlaB 

S.O 

02 

• 

10.2 

API 

20.0 

M.ocr-o 

HhBBihBBi  to  pcaitlOB 

24.0 

P2isr 

24. S 

M6C10 

Mou*» 

?6.4 

F2IISD 

S.O 

C2 

J 

IS. 9 

M'xn 

SOBO  action  patcom 

2.0 

rl: 

-7.9 

R.OO 

Tc,  iP>.eaih*-A‘' 

2.0 

r.  A 

?  \ 

>7.4 

AP 

Loobbt 

4.0 

KtA 

2  ; 

;o.2 

AP'. 

• 

14.1 

M^CIO 

14.0 

G2 

3  / 

iBBCV* 

• 

4.0 

MfC 

2 

:4.i 

M5C.0 

li.O 

D2D 

/ 

s.e 

C2 

S..4 

L*  *»v  :* 

• 

l.O 

4  5.6 

R.. 

HHB 

jup 

i.nu  ctoK 

iMMlptiM-Ult  ■■ 

to  to.  L.I. 

mo 

B.K.  Nr. 

f-2 

ftMR  CMtt  «M 

1 

1 

1i  Ata 

•ito 

13.8 

eiB 

3.3 

IMb  to  blMoTlM 

toi  MliC 

1B.7 

13.B 

Bill 

\ 

2.0 

OlA 

U.2 

on 

'  . 

13.0 

MlBBO 

• 

• 

flWI 

10.4 

tkim  wtor  MbMllMto  HSi 

3.? 

■.1 

2.0 

13.0 

M2020 

nii? 

tol 

•>2 

Amwo  fthlji  fro*  uatot  nhoolhtod 

15.0 

BI4B 

2.0 

GU 

to  tola 

BUB 

14.2 

13.0 

Gii 

3.3 

lM0to 

lOB 

5.» 

UfMito 

HitB 

toi 

.3.0 

>‘>.8 

2.0 

• 

fe-t 

•lock  toMltoto  ofitolo  to  rtaev*  and 

■eurt  nl'l 

13.0 

B16B 

2.0 

CIA 

13.3 

NIOC 

11.2 

G2  i  1 

*•2 

MfC  2  } 

2.0 

tol 

:i.5 

Biot 

2.0 

G  A 

to  akoallMto  aviodXo  CKiB> 

>3.5 

MiO: 

&u 

?.o 

ton  bfiadlo 

M5C 

9.2 

16.2 

F2SB 

ton  t^adla 

2  02 

*  •  A 

«4  hold 

•,  2  MfC 

6.0 

2.0 

to) 

• 

14.7 

B20B 

24.7 

B30D 

2.0 

CIA 

8.9 

M6B 

5.4 

C? 

1.5 

i  ?K 

NMOA  6»-2 
OtMTlptlM-UgKc  WmU. 

To  UlMOlhOOd  • 

Loosm  lAooIhood 
lAllt 

Lowor 

T*  wh«o?!’*oJ 

Lj3»*r  tih«« 

Ralt* 

L:wor 

TO  block 

To  pui'oy 

P■^  •  ■’  5 .  '■o  b .  k 

.t  on 

?•.*•  “ft  **v 

H.n  L-'  »'  p  -  ■  *  be . » 

Tc. 

Tf  p*r  1-  pul  ey 
lr'>k  i :  -  ‘  N  '■  i 

»  f  *  -» 


••M 

iriptiM-UCt  haai  W», 

t.a. 

mt 

i.«. 

1-2 

(MMlMfli) 

•.« 

m 

iK 

2.0 

flA 

12.2 

M 

\ 

nH 

mi 

T-2 

* 

md  mamt  priMiai  «Im«1 

•a  •uill 

C2 

s.o 

■naiM  mIimI  .aad  •craw 

>  H14B 

U.B 

tram  aufll 

2.0 

cu 

A.B 

NIB 

5.B 

Cl 

To  acToif 

R2B 

4.0 

CIA 

2.0 

2.f 

.MlB 

7.5 

B2B 

:s.B 

miB 

2.0 

B.! 

5.f 

R2D 

• 

3.f 

biB 

:a.3 

tibC 

:6.2 

*’.*SE 

y?B 

2.0 

M.: 

8.6 

E6B 

2.0 

ClA 

• 

!0.1 

me 

:6.2 

P2SE 

;.6 

MB 

‘*.6 

.0 

XL 

.0.. 

I6D 

3.^ 

C*  •  B 

;0. ) 

MAC 

:6.2 

KSE 

?.> 

H^B 

?.o 

IL. 

Iftit*!  to  qul'.l 

Mi6C 

18.; 

Hounr  cn  qulil  f 

»2SS 

*6  2 

1 

HIB  . 

/.> 

■  BL\ 

-iiO 

. 

233.4 

•d. 


} 


! 


t 


} 


•tMvtftioa-feltfit  ■■14* 

/ 

1»  klMk 
Ma  pte 

Uy  pla  mt  MMi 

Vft  »cr«» 

Nar*  trm  la  «Im«I  hale 

CrMp  abMl 

K«kv«  i4im1  ft«a  MMi 

tv  Mli« 

To  blc:tct 

'-o  tcrav  • 
*J,tT*r  et  »crw 

T?  ' 

tr 

:  •  ternr 

H  '*■-«* 

r.'  •'•-•w 
b' 0--  -r  on  t 


FOIMULA  <»-2 

HlTMDCa  MMLniS  CHAIT 


DMcrlfCiooi'Laft  laiid 

Mo. 

L.H. 

TMU 

R.H. 

No. 

Doocripclon-81|}is  Wed 

t-2  NBWtt  mi  rmmotm 

lAoolLoad  drive  bole 

12.9 

8128 

To  bolt 

2.0 

OlA 

to  Wit 

20.6 

N24I 

Bole  to  whoolho^ 

cIa 

2.0 

Wit  to  aotor  FttHay' 

M12C 

15.2 

NMDt  Wit 

f  3 

G2 

16.8 

1  ^ 

MIC  ‘ 

10.2 

7.3 

MSA 

Draw  bole  to  wboolhoad 
pu'.loy 

16.8 

G2 

10.2 

MIC 

3; 

Mount  belt 

HI 

2.0 

ILl 

To  aotor  pulloy 

USD 

G1A 

18.4 

2.0 

To  wheolhoad  pulley 

r 

me 

8.0 

I  2 

G2 

11.2 

Waovo  Wit 

1  * 

MSC 

18.4 

20.6 

M24B 

Remove  belt  &  lay  m»lit 

2.0 

RLl 

To  Wlaoco 

112B 

11.8 

20i.4 

8121 

Ic'  balance 

‘  !' 

♦ 

: 

•  *  .  . 

- 

rOMDU  flA-2 

1 

m 

Wm  AHALYSII  OMR 

Wm4 

■».  L.H. 

me 

B.8.  Ip.  Dooeric*.tr!t  k'|^*  Ited 

A-S 

tilM—  Umm  drlv#  h%l  t 

1 

14.4 

1148  Up  actor 

.0 

«3 

! 

1?.0 

S8*2CI  > 

? 

■M  Both  hood* 

14.2 

ATI  >  Tifftort  boit 

i 

10.7 

NUUO  J 

1 

2.0 

i 

1 

24.7- 

Rot  to  roM  of  actor 

1 

2.0 

6. A 

1 

16.7 

A81  *)  Loooon  holt 

J 

• 

10.7 

NUio  ; 

•< 

4 

2.0 

■.1 

; 

22.4 
146  8 

ftJOE  bolorcr 

1 

1  1 

B>3 

•wivol  th«  work  hood  i/2''  rjpr 

r  per  frot 

^  i 
k 

40  ’ 

SSlfC? 

% 

i 

15.4 

8148  7o  worm  kneb 

.4  0 

CIA  8 

c 

129.4 

T904  *  f  Sa.vel  wcrWhoA.'t 

1 

14  0 

ILi  8 

1 

37.0 

tfos  7  y 

‘ 

40.7 

zsn 

SS14C2 

1 

loch  odOlCtoa  1/2 

"  topor 

194.4 

1 

C-i 

Soivol  worhhood  ro 

•djjkt  topor  or  ollgn  iood 

t 

40  1 

Sb  8C? 

*5.8 

8148  To  wem  koob 

• 

2  0 

G*A 

i6.2 

190L  S4  v«  ■  oorti 

2.0 

8L. 

40  "• 

SSlfC2 

'  .’,4 

9-3 

Balfc  tri'i  l-^wor  ■rln'flnc 

gjor*  hv 

ho'.i 

To  %und 

COP 

:c.. 

ii;.:b  't  M 

CtA 

:.o 

0  A 

?  0 

Mfl  hj 

r ;  ® 

DH  r  Liaengafi#  x 

2.‘ 

M.A  J 

■aisf  guori 

Kite 

20.4 

1 

i 

Align  hc»*« 

r  '*  ijf  c 

*  ?'JSO 

•  *.0 
48.4 

H  I,u..:cc»p.- 

« 

•  1 

1 

* 

2.5 

MIA  J 

r: 

2.0 

RLl 

1 

1*  -F 

If  0 

8?:e  h4* 

1 

59  0 

1 

,  Lower 

i59.0 

• 

'  5:f  .6 

■  r.‘ 


ANALYSIS  CHAir 


1-3 


f-3 


0-3 


Iptlon-Loft  ImmI  *** 

L.R. 

THU 

R.l. 

lavavaa  table  traworaa  by  hand 

, 

TO  lavar 

■SB 

10.1 

GIA 

2.0 

lavaraa  Table 

API 

16.2 

M3A 

4.9 

■LI 

2.0 

35.2 

Nava  table  by  hand  oha-half  Inch 

17.0 

SS12C1 

To  angaslnt  lavar 

■6B 

8.6 

■6B 

GIA 

2.0 

GIA 

full  lavar  up 

API 

16.2 

MIA 

2.5 

18.7 

M16C 

final  lavar  angagOnant 

API 

16.2 

MIA 

2.5 

5.6 

G2 

G2 

19.6 

5.6 

ijno 

Maangaga  ( 

API 

16.2 

{ 

M2A 

3.6 

RLl 

2.0 

• 

17.0 

150 

SS12C1 

inch  additional  1/2" 

14.4 

Iniaa  and  lower  workhaad  guard 

To  guard  handle 

■lAB 

15.8 

GIA 

2.0 

Baiaa  guard 

N20C 

22.1 

RLl 

2.0 

To  balance 

■301 

22.9 

TO  guard 

■30B 

25.8 

GIA 

2.0 

Lower  guard 

M20C 

22.1 

RLl 

2.0 

116<7 

No. 


romOLA  GS-2 

Doacription-Ulsht  ImA 


To  hand  nhatl 

Turn  hand  tihaal 

Move  cabla  1/2" 


PORMUIA  GR>2 

HmODS  AHALYSXS  CHART 

D«scriptlofi>L«ft  Rand  No.  L.H.  THU  R.H.  No.  Doscrlption-Right  HmU! 
K-i  Hount  Mid  rowv*  front  or  rear  splaeh  g>'.ard 


29.0 

B 

To  guard  on  floor 

2.0 

GIA 

31.9 

AB 

20.4 

M18C 

To  machine 

21.0 

P2NSE 

Or  machine 

9.1 

PISSE 

2.0 

RLl 

11.5 

RlOB 

To  guard 

2.0 

GIA 

'■*.0 

DIE 

^  Ren-ove 

/ 

8.4 

M6B 

’Q  0 

B 

Lay  a«:ide 

:  0 

RLl 

31  5 
204.7 

AB 

To  ba!  arce 

J-3  Move  cross  5)lde  \S'«‘t-up, 


10.1 

RBB 

To  Jr  1  w*'eel 

2.0 

GIA 

149.2 

10C10 

Move  .300' 

2.0 

KL«  i 

163.3 

L-3  Move  whee'.hesd  rmss,  slide  ’tpeidtlon 


10.1 

R8b 

Id  G a  -  Iwheel 

2.0 

G  h 

u  c 

3,'  -C-O 

. '  a  ‘ '  :  o  app 

p :  i * . DD 

2.0 

RLl 

12.9 

r::b 

lo  '•-a  iidheei 

2.0 

G  A 

■0.2 

M  3 

M- t  r>  e  . 

T.; 

g:  ’ 

.1.9 

EF  '  y 

2.0 

RL 

90.'3 

M-3 


Move  WcrVbead  cross  s’ife  cnt- 


Each  addiflona>  1/8” 


Incb 


40.7 

SS  HC? 

■RKC 

Xo  han^’Vt  » 

2.0 

GA 

62.8 

4C10 

Move  one  inch 

2.0 

RLl 

40.7 

SS ' 8C? 

To  balance 

*48.? 

*  4,4 

-4*1*- «.**..  -  -  . 

a 

- 

• 

POIMUU  CB-2 

mOM  AKALYSZI  CKAiT 

im 

Dcscriptloit’Lcft:  Wmd  Is. 

tM  TMU 

l.H.  No. 

Daacriptioit-Blgiic  laad 

N-3 

MOV*  Wnrkhoad  ero**  ilid*  to  dial  raading 

12.9 

um) 

To  cra4c  handla 

19.6 

N3A  6  ] 

Tap  hmdl*  with  hand 

22.8 

M3B  6  j 

29.2 

IT  4 

Raad  dial 

2.0 

RLl 

• 

■ 

86.5 

8-3 

Open  or  cloi*  air  supply  Cor  hoa* 

62.9 

SS20C2 

To  air  hoaa 

29.0 

B 

MW 

To  valv* 

2.0 

CIA 

8.0 

M6C 

Open  or  close  valve 

2.0 

ILl 

31.9 

AB 

62.9 

SS20C2 

To  work  area 

159.8 

q-3 

Tap  object  with  haMrer 

18.7 

H16C 

Haaafier  to  object 

5.6 

PI  SB 

61.6 

H6B  6  7 

Haaawr  object 

i 

36.6 

M6A  6  j 

102.3 

R-3 

Blow  off  part  (air) 

12.9 

R12B 

To  nonle 

2.0 

GIA 

8.9 

M6B 

Off  hook 

13.6 

M12B 

To  part 

« 

JBT 

10.6 

AP2 

Press  button 

27.6 

M4B  6 

Blow  off 

17.0 

M18B 

To  hook 

5.2 

M2C 

5.6 

Pi  SB 

Into  hcok 

2.0 

RLl 

11.8 

R12E 

To  balance 

117.0 

S-3 

Wipe  object  off  with  cloth 

Case  I  -  Small  ebtect 

18.6 

R20B 

To  cloth 

2.0 

GIA 

; 

15.8 

H16B 

Cloth  to  part 

53.6 

M6B  6 

Wipe  off 

18  2 

M20B 

Lay  cloth  aslie 

2.0 

RIl 

1 

Case  II  •  Large  object 

110. 0 

• 

Case  I 

110.0 

53.6 

M6B  6 

Additional  wiping 

163.6 

% 

rOMDLA  Gt-2 

AMLnxt  cum 


iMi  Ha.  L.l.  WD 

I.R. 

No. 

Onacription^light  Rant 

TO 

Dr«M  4i«MCMr  •£  Mkaal  with  carbetwidt 

m  "acieli'* 

12«9 

■12B 

Td  •’atlek’* 

2.0 

CIA 

10.7 

M16C 

"Stick"  to  nkaal 

400.0 

B8T 

Draaa  tiaw 

,  15.0 

M6B 

Lay  aaida 

2.0 

■LI 

■550 

U-3 

Sat  atap  on  nhaalhaad  croaa  alida  hand 

wheal 

11.5 

BlOB 

To  coaipanaacing  knob 

30.0 

c:a 

15 

73.5 

H3A 

15  ^ 

Turn  knob 

30.0 

ILl 

15  1 

B3B 

14  ' 

V-3 

Wipa  off  iMldlng  aurfaeaa  of  3  Jawa  with  hand 

14.2 

11 2D 

To  jaw 

17.1 

M3B 

Wipe  3  jawa 

14.6 

t3D 

2  3 

12.9 

50 

112B 

To  balance 

l»>3 

■ring  grinding  wheel  to  taca  of  work  with  facing  attachmert 

15.8 

11 6B 

To  .ever 

2.0 

CIA 

5./ 

M3B 

29.2 

ET 

Uheel  to  work 

0.0 

HtC 

2.0 

ILl 

“srr 

1-3  Otmc  fae«  ot  grt»'<fing  «h««l  vich  esvterwndun  '  •tick"(n«w  uhre 
Ogmrator  h««  "•tt’k"  in  hand  after  draaelng  diaaietar 


9.2 

M5C 

To  whaa. 

250.0 

BST 

Draaa  ti-nw 

8.0 

'267.2 

M!B 

T->  balance 

FOmuiA  Gt-2 

mmom  ahilvuts  aun 


DMCrlptlM-UCt  iMi  ■».  L.H.  tm 

t.M. 

No.  Daacrlptioa-liilit 

T-3  PTM*  fee*  of  griadiat  with  earkotiMdia 

"atiek"  (oparatioa) 

12.9 

R12B 

To  sclek" 

2.0 

CiA  • 

20.4 

M18C 

To  lAaal 

7S.0 

m 

Droaa  ttaw 

17.0 

Min 

Lay  aaida 

.  nH 

■Ll 

Z>J  Obtain  and  lay  aaida  chuck  r«aov<t^  board 

Id. 6 

TBCl 

30.0 

U2P 

To  banch 

2y.O 

S 

To  board 

2.0 

GU 

31.9 

AS 

3/. 2 

9C2 

30.0 

H2r 

TO  aachina 

U.2 

M20B 

^^ar'i  undar  chuck 

.laO 

RLl 

wTf 

mj, 

)y|.S 


Rmov*  &  Aay  asld* 


1 


POMUU  01-2 


oiMAtxf;  oun 


OMerlptioa-L«tK 
A-4 


L.I. 


IMM  MtlM 
Pattcni 


•-4 


UbrldMad  guard 


■otion  gaccarn 


C-4 


laplaca 


D«4  Houat  and  r< 


a  radiua  draasrr 


TMU 

t.H. 

No. 

Daacripeioa-Bifiic 

3S.0 

M20030 

Cuard  oa  bad 

5-^ 

62 

i4.2 

ATI 

0 

37  .f 

M1IIC30 

Guard  to  worldMad 

aa.a 

rifo 

3.4 

62 

17. > 

M6C1> 

To  aoxt  goaltloa 

aa.4 

P38D 

*2.4 

AP2 

4 

a.u 

NtB 

4 

250 

B.1 

25. • 

I30B 

To  guard 

2.0 

6721 

42.4 

402 

*  / 

1.0 

MB 

Roaova  guard 

22.4 

62 

*  / 

23.4 

02D 

2  f 

17.0 

mOB 

Lay  on  bad 

5.6 

62 

16.2 

AFl 

18.2 

181.2 

M20B 

To  body 

ir  wait 

15.8 

B16B 

To  unit 

2.0 

CIA 

7.5 

D2P. 

bcBova 

15.8 

M16B 

Lav  aaida 

2.0 

■LI 

43.1 

43.1 

nn 

25.6 

M20C5 

Draraer  to  truing 

5.6 

PISE 

5.6 

62 

> 

AJl,n 

2.0 

MC 

r 

5.6 

PISI 

) 

2.0 

RLl 

18.6 

■20B 

To  draaaar 

2.0 

CIA 

21.2 

“SO 

M20B1 

Raaova 

HRIOM  AMALnXf  OyUtT 


DcacrlptlOB-Laft  HMid  Hs.  L.tt. 

TNU 

L.H.  Me. 

Doacrlpcien*Bi|iic 

E-4 

AidditlcNial  to  clghton  «id  lootcn  aeraw 

with  Allan  vrandi 

11.5 

NIOC 

Pipe  Co  Alloa  wroi 

11.2 

nsD 

S.f 

H6I  \ 

Tlskton  scmp 

U.2 

AH  / 

’ 

4.0 

DIB 

1 

* 

-M 

NlOD 

TO  balaaeo 

Looaan 

64.0 

TSf!?? 

r-4 

lot  radlua  on  radius  drcaaar 
TO  dresser  tl2B 

12.0 

(|^ 

To  diaaend  heldor 

GIA 

2.0 

8U 

1.4 

NIC  \ 

Position 

2.0 

Nfc  ; 

16.2 

API 

RLl 

tH 

tt.1 

C-4 

Pick  up  and  lay  aside  tool 

SsM  as  elaaant  Z«2  in  Ponaula  CR«1 

' 

• 

67.1 

H-4 

Lay  aside  and  obtain  new  port 

(over  5#) 

21.4 

N16810 

To  body 

18.6 

TBCi 

10.0 

mp 

Sana  naition  pattern 

31.9 

8 

To  boa 

« 

21.4 

HI 6810 

Lay  In  boa 

2.0 

n.1 

15.8 

U6B 

To  anockor  part 

2.0 

GIA 

21.4 

Ml 6810 

Ranove 

31.9 

AS 

18.6 

TBCI 

30.0 

V2f 

To  nadilna 

21.4 

266.4 

Ml 6810 

To  holding  devlca 

J-4 

Move  workhcad  barrel  stop  unit 

ro  or  froai  Indicator 

ltl2B 

12.9 

kl2B 

To  unit 

CU 

2.0 

61A 

3  MIC 

10.2 

NIC  3  ' 

To  or  froB  IndlcaC 

2  G2 

11.2 

62  2 

RLl 

--M 

3873 

ILl 

AMLTIlt  OUKT 


OMcrlptieii-Laft  iMd 


1MU  L.H.  No.  Doscrlpelos'lltllC  ■■ 


M-4 


H*A 


Nowt  aMl  rMwro  part  or  fixtilra  ea  aagMelc  chuck 


6.9 

N4B 

To  chuck 

).4 

MIC 

32.4 

P2SI  2 

Align 

2.0 

ILl 

\ 

6.4 

a4i 

To  part 

14.7 

NIC5 

Slide  off 

1 

7.5 

821 

a 

« 

tH- 

MB 

To  balanca 

Oeburr  sharp  edge  with  atone 

17.2 

R18B 

To  atone 

2.0 

CIA 

25. S 

M24C 

Stone  to  adga 

To  Jog  button  R12D 

14.2 

CS 

API 

16.2 

@ 

75.0 

BST 

Burr  tine 

20.6 

H24B 

RLl 

Lay  aside  stone 

Each  additional  sharp  edge 

8.0 

H4C 

75.0 

EST 

Burr  tine 

83.0 

P>4  Place  holt  In  chuck  fixture  or  face  plate  and  run  in 


1b  belt 

R16B 

15.8 

GIA 

2.0 

Bolt  to  chuck 

N16C 

18.7 

Tine  for  restricted 

area 

BST 

100.0 

30 

MlB 

87.0 

Bun  bolt  in 

30 

RLl 

60.0 

29 

RIB 

72.5 

29 

GIA 

58.0 

414.0 

Q-4  Run  out  bolt  in  chuck,  fixture  or  face  plate  ard  lap  aside 


To  bolt 

R14B 

15.8 

-  30 

GIA 

60.0 

Run  bolt  out 

!  30 

MlB 

87.0 

/  29 

V  2P 

RLl 

58.0 

RIB 

72.5 

02D 

11.8 

Lay  aside 

:il6B 

15.8 

■tLl 

2.0 

322.9 

••MvtptiM-uffK  9mt  m.  L.I. 

Ml  ' 

1.1. 

m. 

■—rtffH"  mmm  ha 

■•4 

TIiMm  cr  1—1  Me  U  «M 

it*  fiad—  1  1* 

.-o 

pi—  vlM  1— h 

1».S 

fflfHf 

—  8P  Mt 

7».f 

MOM 

5 

)!.• 

IM 

5 

TMM81 

22.S 

m 

5 

Il.t 

MM 

2 

\ 

Sl^ 

m 

2 

' 

« 

iiH 

mm 

—  1  loop 

S-4 

— •  iMitor  to  pore 

is.t 

■liO 

To  1— or  oc— 

2.0 

016 

12.2 

moo 

To  itk 

s.o 

•2 

5.2 

MM 

1 

8 

16.2 

.M 

2.0 

Ml 

-IH 

tt2l 

TO  M— 0 

T-4 

■—VI  01  tlfit**  Mk  otof  im  ohMCk 

12  .f 

1121 

To  — 

• 

‘2.0 

616 

18.7 

N16C 

I 

8 

1 

25.5 

F288D 

To  out  1140 

15.6 

6U 

2.0 

5.6 

02 

50.0 

NIB 

20 

• 

60.0 

Ml 

20 

Loooi 

67.5 

111 

If 

30.0 

eu* 

If 

7.5 

MB 

62 

5.6 

02 

Bala  WT— h 

N2B 

8.4 

161 

To  otop 

2.0 

GU 

tOBOVo  id  lay  ildo  nut  MldB 

15.8 

M161 

■loi  ood  lay  lida 

atop 

ILl 

ILl 

« 


rOMOU  Gt-2 


Mi 

MMLViu  muat 

DcacriptiMi'Laft  Wm4  L«l. 

Tm 

l.B. 

Ho. 

DoocrlptlJM'BlghC  IMH. 

U>4  StoM  ilMrf  adt**  ot  3  j«M 

17.2 

IIBB 

TO  OtOM 

2.0 

OlA 

20.6 

M24B 

StoM  Jam 

1200.0 

BfT 

scooiat  tlao 

I 

20.6 

1069 

Lay  otoM  Mido 

t 

' 

liJ'.I 

■.1 

V>4  loos«n  titttrib  scMif  hmd  Cifbt 

12.9 

B121 

TO  oerow 

2.0 

eu 

9.2 

M2B 

2  7 

Tlghtaa 

11.2 

62 

2  f 

16.2 

ATI 

) 

2.0 

BU 

12.9 

B12B 

TO  ocrow 

2.0 

6U 

16.2 

ATI 

> 

1 

9.2 

M2B 

2  [ 

Loooon 

11.2 

62 

j 

Tjli? 

BLl 

I 


DMcrlptloa-Lafc  laai 

Ko.  L.I. 

VB 

1.1.  Ho. 

Dooorlptioo-liflit  load 

W-4  ClM«  «  OpM  mtmi 

oi  bridgo  otoodfroot 

40.7 

88100 

Otap  to  tho  riiiit 

To  uffVK  toetlM 

11.S 

1241 

To  oppov  oootioo  of 

2.0 

GU 

ataadyraat 

iwiog  4o«o 

U.S 

NIOC 

8iriat  dooa 

S.i 

02  9 

AliBA 

. 

.  2.0 

Nfe  J 

. 

2.0 

ILl  ^ 

10. 1 

188 

To  eUap 

2.0 

GU 

O.f 

MOO 

Oolag  claop  «p 

14.2 

API 

aad  aaeara  ataadjigoot 

ILl 

2.0 

ILl 

load  to  bolooco 

tiai 

11.0 

1121 

load  to  bolaaea 

40.7 

88100 

To  work  aroa 

40.7 

88100 

8tap  to  loft 

U.f 

112B 

To  claip 

2.0 

GU 

14.2 

API  7 

laaeva  ataadyraat  elaap 

0.9 

MOB  J 

^  To  otoodyrMt 

2.0 

ILl 

I16B 

GU 

15.0 

2.0 

To  ataadyraat 

Solnt  up 

ci^ 

25.8 

M22C 

Owiag  vp 

ILl 

2.0 

ILl 

load  to  bolaaco 

nidi 

19.2 

1241 

land  to  kalaoca 

»gT?. 

345.2 

88100 

Btap  to  loft 

Amsxfflt  OUR 


iMi 

X-4  ll*v«  hotMi— i  «tt 


Craak  t«  pialMi 
Craak  aa  piaiaa 


Te  raak 

Hava  fiaioa  ta  aair 


To  rack 

Nava  piaiaa  ca 
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